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ON  THE  CHEMISTRY  OP  THE  ANCIENT  ASSYRIANS 


Section  i.  introductory. 

The  following  paper  contains  a  discussion  on  Assyrian 
minerals,  pigments,  and  glass. 

It.  would  bo  superfluous  to  say  how  much  I  am  indebted 
to  the  valued  assistance  of  my  friends  Mr  N.V.  Sidgwick. 
F.R.S.-Mr  J.  E.  Karsh, P.  R.  3.  •  and  Mr  E.  Stenhouse,B. Sc.  To 
these  gen tl omen , whose  knowledge  of  chemistry  was  always 
at  my  disposal, I  owe  my  best  thanksfor  the  help  which 
they  have  given  me  in  unravelling  many  knotty  points.  To 
my  former  colleague.  Dr  H.R. Kail, now  Keeper  of  the  Depart¬ 
ment  of  Egyptian  and  Assyrian  Antiquities  of  the  British 
Museum, I  likewise  owe  my  thanks  for  the  numerous  facilities 
which  have  been  granted  me  while  copying  the  tablets  here¬ 
in  published:  and  I  am  indebted  for  much  useful  discussion 
to  his  two  Assi starts,  Mr  Sidney  Smith  and  Mr  C.J.G-add  . 

To  Dr  A. E.  Cowley  I  owe  my  gratitude  for  much  encourage¬ 
ment  during  this  work.  Finally  I  wish  to  acknowledge  the 
courtesy  which  has  been  shewn  me  by  the  Trustees  of  the 
British  Museum  in  allowing  me  to  copy  the  unique  series  of 
tablets  published  herein. 

Section  2.  The  Meaning  of  the 

Assyrian  word  abnu 
”  s  t  o  n  e  " . 

In  discussing  the  Assyrian  "stones’'  we  have  first 
to  decide  what  was  meant  by  the  definition  "stone".  It 
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will  be  noted  also  ,  from  Sect..  29  ,  that  the  determinative 
a  b  n  u  "stone"  covers  a  very  largo  field,  from  date- stones  to 
hail-stones, from  the  "metal"  (as  the  gkass  in  the  process  of 
formation  is  called)  to  practically  any  inorganic  chemical. 
This  is  by  no  means  now:  it  was  held  by  J astro w  ,  for  onelPRG' 
19  14,153).  We  can  then  appreciate  more  easily  the  wide  field 
in  chemistry  and  geology  t'rom  which  we  can  draw  our  identif i- 


A,f 


cations. 


hitherto  the  Assyrian  words  for  minerals  and  stones  have 
been  much  neglected.  Boson  in  a  Pronch  article  L  e  s  M  e  t.  a  u  x 
e  t  1  e  s  p  i  e  r  r  a  s  ,  Mueni  ch,  19 14 ,  and  an  It  all. an  ar¬ 
ticle  I  Me  tall  i  (tU  vista  dogli  Studi  Orion  tall,  VII,  379  ) 
collected  much  materi al , parti cularly  for  the  dating  of  the 
use  of  numerous  s ton o-n am ©s, although  , perhaps  ,he  was  not 
always  successful  in  identifying  thorn. But  he  Certainly  pro¬ 
duced  two  works  of  great  usefulness. 

The  point  which  appears  to  mo  to  have  been  overlooked  by 
Assyriologi sts  in  their  identification  of  stone-names  is  the 
wide  geological  range  which  the  large  number  of  substances 
specified  by  the  determinative  for" stone"  must  necessarily 
cover.  It  is  true  that  the  occurrences  of  such  "stones"  are 
far  less  in  the  Medical  Texts  than  the  occurrences  of  plants: 
the  total  number  of  species  "stones*  ccurrlng  in  my  Assyr¬ 
ian  Medical  Texts  is  about  120, less  than  half  the  number  of 
plant— drugs,  and  the  actual  number  of  times  these"  stones"  occur 
altogether  in  those  medical  texts  is  about  050,  as  against  about 
4600  o  c curren  ce s  of  pi  an  t-drug s  ( s  ee  my  All,  p .  V ) . 

I  think  that  the  custom  has  too  commonly  been  to  regard 
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(  Section  2-3) 
them  as  "precious  stones"  (find  that,  with  some  little  mystery 
at  t  aching  to  them),  in  spite  of  Jastrow's  view.  Indeed  ,  the 
fact  that  the  Assyrian  physicians  were  as  efficient  in  their 


own  line  as  the  other  professional  men  of  that  remarkable  na¬ 
tion  is  all  too  frequently  ignored  in  the  translating  of  their 
prescriptions,  A  more  detailed  collation  of  these  mineral 
drugs  (for  that  is  what  many  of  them  are)  will,  I  think,  re¬ 
veal  a  pharmacopoeia  widely  extended  into  the  fields  of  prac¬ 
tical  chemistry.  Similarly  I  believe  that  ve  must  see  in 
several  of  the  "  stones" ,  whi  ch  the  Assyrian  Historians  designate 
as  "valuable  minerals"  }  the  materials  from  which  the  As¬ 
syrian  builders  made  their  pigments  for  decorating  the  pala¬ 
ces,  Of  these  I  ti  ink  only  the  u  k  n  u  "  lapis" ,  i  „  e.  ,  the  blue 
paint  ultramarine,  has  been  recogni  zed  ^  ^  ,  (and  that  rather  spo¬ 
radically  )?  and  perhaps  1  might  add  cinnabar  (s  an  d  u  ), 
which  I  suggested  last  year  (pRJn,  1  924 f 9  )  „ 

Section  3,  The  Cuneiform  Tablets 

relating  to  the  Manufacture 


of  Glass. 


Finally  a  note  is  necessary  on  these  most  interesting 
texts  published  herein,  which  give  in  actual  details  the  me¬ 
thods  in  vogue  in  Assyria,  in  the  Seventh  Century  Be0ts  not 
only  of  making  the  different  frits  and  glasses,  but  also  the 
various  colouring  agents  added  to  them. 

The  first  to  publish  one  of  these  texts  was  Virol'leaud,  his 
copy  of  K.  203  (as  it  was  then,  without  the  additional  "joins" 
which  hhve  lately  been  adde-d)'3seing  published  in  Babyleniaca, 
iii,221.  He  gave  no  translation,  hut  the  credit,  of  publishing 

*■“ —  tart  —  ora  —  ■ - ■ 


( l)  See  Belt. 405. 
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(  Section  3)  A 

tho  view  that  the  text  related  to  the  making  of  " SmailM  is  his 

« 

Boson  (in  his  Les  Motaux,  59 )  attempted  a  translation  of  this 
text, but  1  think  that  he  would  himself  not  claim  more  for  his 
version  than  that  it  was  tentative.  This  was  tho  only  text 
published!  hut  some  considerable  time  ago  Zimmorn  had  copied 
this  and  several  tablets  of  a  similar  nature  in  the  British 
Museum,  recognizing  that  they  dealt  with  formulae  of  this  des¬ 
cription,  and  to  him  must  'be  given  the  credit  of  having  identi¬ 
fied  thirteen  more  of  the  fifteen  tablets  given  herein,  as 
belonging  to  a  separate  class  dealing  with  chemical  results, 
lie  lent  his  copies  to  Meissner,  who  In  Bab^&ss,  ii,  363,  1924,pub^ 
lished  a  further  attempt  at  a  translation  of  four  sections 
in  full  (my  Sect ,  25, ,f  ,  "B" C"  ,  and  "  T"  )and  of  one  in  part 
(my  "h").  his  translations,  following  up  the  suggestions  which 
had  already  been  made,  shew  something  of  the  Assyrian  methods 
of  making  glass, but  ,  as  1  venture  to  think,  his  methods  of 
identifying-  the  components  wero  a  little  too  superficial  to 
help  a  practical  chemist  to  estimate  the  technique  of  the 
Assyrians  in  this  branch  of  science. 

In  May  of  this  year,  when  my  edition  was  nearly  complete  in  MS, 
I  learnt  from  an  advance  note  in  the  ’Zeitschrift  fuer  Assy- 
riologie  that  Dr  Zimmorn  was  also  proposing  to  issue  .an  edition 
of  them  shortly.  I  therefore  wrote  to  him  at  once,  telling  him 
how  far  my  work  had  gone,  and  that  I  proposed  to  publish  it, 
suggesting  at  the  same  time  that  as  the  problems  were  numerous 
and  difficult,  it  might  be  well  for  our  two  editions  to  be  kept 
entirely  distinct  and  separate.  I  received  a  most  courteous  reply 
fom  him, giving  me  an  account  of  the  history  of  the  copying 
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of  thes©  tablets,  ;ind  agreeing.  with  me  that  it  would  probably 
be  more  satisfactory  that  these  difficult  texts  should  be  ap~ 
pro  ached  from  two  sides  independently.  I  shall  therefore  look 
forward  with  great  eagerness  to  the  edition  which  .so  distin¬ 
guished  a  scholar  will  produce  in  a  field  which  is  so  full  of 


baffling  problems. 

With  the  exception  of  the  Reverse  of  X,  203,  the  texts  heroin 
given  are  now  published  for  the  first  time.  The  numbers  of  the 
tablets  are  given  by  II  ei  ssner  (l ,  c.  )  as  he  received  them  from 
Zimmern,to  whom,  as  I  have  said,  the  credit  must  be  given 
for  recognizing  their  connection] 


K.  203  :  X. 
K„  4  747410493 
7125  :  K.  75 19 


38 B 9  :  K .  4  26 6+8974  :  K.4  273  :  K ,  4  2904  9477-^-949  2? 
:  K.  5839  :  6246+81*7  :  Iv.  6648  :  K.  69  20  :  K, 

:  k.  794 2+8  167  :  K.9551. 


after  my  examination  of  these  texts  K. 203  was  joined  to 
K»4747,and  1  was  so  fortunate  as  to  find  another  fragment,  1, 

•58620 

The  first  essential  in  solving  any  problems  about  ancient 
glass  or  glaze  is,  I  take  it,  to  compare  the  principles  involved 
in  the  technique  .of  modern  methods.  The  fundamentals  of  all 
glass-making  are  so  simple,  at  any  rate  in  theory,  that  .we 
should  be  able  to  arrive  at  absolute  certainty  in  the  identi¬ 
fication  of  most  of  the  Assyrian  components.  1  make  no  apology, 
therefore,  for  quoting  very  fully  from  standard  works  on  glass- 
making,  as  there  must  be  many  like  myself,  who  have  to  begin  at 
the  beginning  of  the  processes  involved.  -The  importance  of 
these  texts  for  the  history  q f  glass,  dating  as  they  do  to 
the  period  of  assurbanipal (668-626, B. C. ), cannot  be  overrated. 

Kot  only  do  they  give  the  Assyrian  names  for  the  different 
kinds  of  glass  and  glazes,  but  also  the  actual  formulae  for 
the  components  and  proportions  for  their  manuf acture. 


i'z% 
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(Section  3  -  4  ) 


I  propose  to  discuss  those  glass  texts  and  their  chem¬ 
icals  firsthand  then  proceed  to  the  pigments  and  other  mi¬ 
neral  products. 

Section  4 .  The  ]•■■'  o  d  0  r  n  Technical 

processes  of  making 
Gl  a  s  s  compared  with 

the  Ancient. 

Dillon  (  P  )  gives  an  admirable  initial  summary  ,  which 
I  venture  to  quote  in  full 

!iC'lass  Ferret  [_  our  earliest  writer  on  mlass^\  tells 
us  is  1  a  concrete  of  salt  .and  sand  or  stones  But... 

you  cannot  make  a  glass  fit  for  practical  use  from  a  pure 
quartz  sand  with  the  addition  of  nothing  else  than  a  salt 

of  potash  or  soda.  Such  a  glass - a  simple  alkaline  sili-' 

cate - would  indeed  ho  transparent,  hut  it  would  he  diffi¬ 

cult  to  work  and  very  fragile.  In  all  cases  thero  is  need 
of  a  second  base,  an:,  this,  to  speak  generally,  should  he 
either  lime  or  oxide  of  lead.  The  latter  base  we  may  for 
the  present  neglect*  speaking  generally  ,  it  is  the  presence 
of  lime  that  gives  the  working  qualities  and  the  requisite 
toughness.  These  ,  then  ,  are  the  essential  materials  for  the 
preparation  of  glass.  Other  substances  may  be  present:  alu¬ 
mina,  for  example, or  ono  or  other  of  the  oxides  of  iron, 
but  as  a  rule  the  presence  of  these  latter  bases  is  not  de» 

sired  -  the  glass  would  be  better  without  them".  This 

seems  so  admirable  a  summary  of  the  facts  that  I  have  not 
hesitated  to  quote  it.  In  our  Assyrian  texts,  if  we  are 
to  discover  the  Assyrian  method  of  glass-  or  glaze-  m  ak¬ 
in  c-  we  have  above  all  to  seek  therein  first  a  pure 


. 
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quartz  sard,  thou  soma  alkali  ,  and  then 
1  i  m  0  ,  or  less  probably  ,  1  e  a  d  . 

Those  are  the  details  of  the  chief  material s, as  pi von  in 
ROSCOO  (ii  ,  ^l)  ;~ 

S  i  1  i  -  a  ,  in  the  form  of  quartz,  ipnited  flints,  \  ’  ' 
white  sand,  and  ordinary  sand: 

Potash,  in  the  form  of  purified  potashes: 

Soda,  in  the  form  of  native  carbonate,  trona,  by 
the  Egyptians,  and  in  the  form  of  artificial  carbonate  from 
k  o  lp : 

Lime,  in  the  form  of  cal u-spar, marble, chalk,  or 
limestone: 

Lead,  in  the  form  of  red  lead,  white  1 ead, li tharge 

\  decolourising  agent  (with  the  object  of  oxidising  the 
iron  and  carbon  )  is  usually  added:  this, for  lime- 
glass  ismanganese  dioxide,  arsenious  oxide,  or  salt¬ 
petre;  for  flint-glass,  red  lead. 

The  lustrous  glass  known  as  !l  crystal  "  is  made  of  si- 
li ca,  potash,  and  red  load. 

The  still  more  lustrous  glass  known  as  "  strass  "(which 
is  the  base  of  artificial  gems)  is  made  of  silica,  boric 
acid,  potash  ,  red  lead (Findlay ,  146, ff.  ) . 

The  following  are  given  in  pellatt (33, 34 ) : - 

Grown  Glass-  Sand  5 

Ground  Chalk  2 
Carbonate  of  Soda  i 


Sulphate  of  Soda  1 


?  4 


r 


i  : 
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Plate  Glass 


mottle  Glass 


Flint  Glass- 


Lynn  Sand  washed  and  burnt, '100 
Carbonate  of  soda  250 
Ground  Chalk  30 
Sand  100 

Soapers!  Caste, 80 
Gas  Lime  8  0 
Common  Clay  5 
Rock  Salt  3 

Sand  washed  and  burnt  3  cwt 
Red  Lead,  or  Litharge  2  cwt 
Carbonate  of  Potash  1  cwt 
Saltpetre  14  lbs  to  28  lbs 


Oxide  of  manganese  4  oz  to  12  z 
This  is  called  "Batch"  when  mixed. 


Section  5,  The  Ancient  Components. 


billon  gives  the  following  components'-- 


Sili ca 

Soda 

Lime 

Iron  Oxide 

Alumina 

Roman  L 

achrimatory  71,5/6 

16.  3% 

8  f 

2% 

English 

Plajte  Glass  72  f 

17  % 

6 f, 

2< 

Ob'' 

Cj /. 

Cl audet (quoted  by  Hoefer,158)  gives  the  components  of  the 
windcw  glass  of  Pompeii  as 

’Silica,  69, '  Soda,  17;  Lime  ,7;  Alumina,  3;  Iron  Oxide,  1;  Man¬ 

ganese  and  copper  ,  -traces,, 


Section  6.  The  Colouring  of  Glass 


The  following  table  shews  how  the  colours  in  glass  are 
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and  wore  produced  :~ 

B  L  U  ii  ...  Assyrian  (l):  o  o  p  p  e  r  ,  without  Cobalt, 
but  some  lead  (2)  (analysis,  Layard,106) 

Egyp  ti  an  ;  "a  silicate  of  soda  ,  lime  ,  and 
copper” (Dillon, 27 ) 

Alexandria, Pozzuoli  (Vitruvius,  quoted  Hoofer 
17 1 ),  sand,  carbonate  of  soda,  and  copper  fi¬ 
lings 

rod  ora ;  blue  transparent,")  cwt  "batch",  2  lbs 
oxide  of  cobalt;  axuro  blue,  6  cwt"batch", 

6  lbs  oxide  of  copper  (pellatt,  34 ) 

(.7  R  E  E  K  .  Persian,  time  of  Darius,  Copper  with  load 
(Fran  ch  et,  103) 

Theophrastus (c.  000, B. c. ) copper  (posooe, ii, sqo) 
Syri a'-,  emerald,  Ceruse  1, Class  7, melt,  cool,  add 
asses f  urine (symbolic  for  a  salt  of  copper) ( 
Bortholot, Hi st. ii , 29 ) :  also  300  drachms  of  glass 
^drachms  of  "burnt  copper" (ib. 9 7 ) 

Cupric  oxide  was  employed  by  the  ancients  for 
this  purpose  (poscoe,  ii5°0  ) 

podem;  cupric  oxide  (ib„423):  copper  rives 
a  bright  green  in  the  presence  of  lead  (Franchot 
99).  Por  "emerald  green,"  6cwt  "batch"  ,12  lbs 
copnor  scale, 12  lbs  iron  ore (pellatt, 34 ) 

R  3  D  ....  Assyrian:  suboxide  of  copper  (Layard,  166 ) 

Egyptian  opaque:  large  quantities  of  basil 
oxide  of  copper,  Oven  to  15  or  20°?  (Dillon,  °7>) 
Syriac;  glass  300, alkali  6  (Bortbelot, Hi st . ii 

95) 

— 

(l  )  Analyses  of  Assyrian  glazes  are  not  given  in  Andrao(see 
his  p.  P  ) . 

(2)  Cobalt  appears  to  have  been  known  to  the  ancients  ''Ber¬ 
th  slot,  Coll.  24  R  ) . 

*  • 
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(diction  1  ) 

it  ii  D  (cont.  ).  Com position os  ad  tin?  end  a  (v\ti  th  Cont)  ,  cin¬ 
nabar  (?)  (litharge? ) ,  burnt  copper (ib.  i,a<0 
foil  Ion,  ]  20 ) 

Podorn ;  ruby  rad,  6  cwt"batch"  ,4  oz.  oxide 
of  mold  (poll at t,  3d  ) 

T'h g  purple  of  Cassius (see  Sub-sect.  14, b )  from 
a  rich  colour ad  precipitate  of  ^old  thrown 
down  by  tin,  is  the  base  of  mar  one,  ruby, 
c  vrmin a, purple, rr  so  (Binnr?,o^  ) 

Barrie  oxida  (Hoscoo,  ii,590) 

#• 

y  j;  l  L  0  ./  -  Assyrian:  load  antimon:  .to(  Layard,16S) 

(The  fino  yellow  plazas  of  tno  Chinese  ar  ) 
duo  to  ochry  earth  with  an  oxide  of  anti¬ 
mony  ( Di  1 1  on ,  29  ) 

podern ;  s  motimes  lead  antimonato  in  combina* 
tion  with  oxide  of  tin  (Binn s, ) 

A  receipt  is  pivon  in  Blan court (le'f'  )  for  To¬ 
paz:  2  oz.  natural  crystal;  2  ca  native  cinna¬ 
bar;  2  oz.  aos  ustumr  4  times  as  much  calcined 
tin . 

j  PIT  ■]  ...  Assyrian:  tin  oxide  (Layard  146) 

Composi  tiones  ad  tin pond  a(viii  th  Cent.), 
tin  oxide  produces  a  milby  white  (Berthelot, 
Hist  ,  i, 11 ) 

i.odern  :  Tin  oxide  forme  opaque  plazos  ;ind 
enamels  (Binns,70) 

Soft  white  opaque  enamel:  6  cwt  "batch" ,  24-" 
lbs  arsenic,  4  lbs  antimony  (pell  at  t,  V  } 


•  -  . 
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It  should  be  added  here,  that  if  oxide  of  tin 

is  used  for  white  enamels  the  least  particle  of 

iron  is  fatal.  The  tin  itself  sometimes  assumes 

© 

a  pink  cast  (  Binns,  91  ).  Oxide  of  zinc  also 
gives  white,  but  less  opaque.  It  is  indispensable 
for  toning  various  colours, and  is  used  for  the 
production  of  yellows,  greens,  blues,  and  browns 
(ib.70).  Tin,  according  to  Franchet  (Cer.  Prim. 

103  ),was  often  used  in  Persia  in  the  time  of 
Darius  to  render  glass  opaque. 

B  R  0  rf  N  (DARK  )...  Manganese  (Binns,  86). 

""  u"  (and  F  A  WN  )...  Iron  (ib.,,84). 

P  U  B  P  L  ii  .  .  .  in  Egyptian  glaze, Ist  Dynasty,  oxide  of 
manganese  (Dillon,  28). 

Modern,  6  cwt  "batch"  ,20  lbs  oxide  of  manganese 
(Pellutt,  34  ). 

BLACK  .  .  .  Syr. -Arab.  Treatise (  IKth  Cent,  or  later,  Berth- 
©lot, Hist. ,  ii,  194  )  1  lb.  borax:  lb  pulverulent 

sand:  a  handful  of  iron  scories.  also  p.  55. 

Lection  7.  Assyrian  Glass. 

It  would  be  out  of  place  here  to  go  into  the  details 
of  the  ancient  stories  of  the  discovery  of  glass. 
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(Section"-0  ) 

But  it  may  here  b9  briefly  stated  that  in  Babylonia  beads 
of  glazed  frit  have  been  found  to  be"  common'1  in  a  cemetery 
of  the  Third  Dynasty  of  uHc.'^O  £>.  0.  )near  Ur  (Woolley ,  An¬ 
tiquaries  journal,  102b,  ID),  Andrae  has  recently  publish  ad 
a  beautiful  volume,  C  oloured  Ceramics  from 
s  h  u  r  ,  in  which  some  of  the  glazes  from  AShur  are  as 
old  as  the  nirth  Cent ,  B,C,  Finally  the  dated  glass  vessel 
of  gargon'S  reign  (end  of  VIII  th  Cent.)  should  be  mentioned 

as  the  earliest  dated  Assyrian  glass. 

_;i th.  these  details  ^e  can  now  examine  the  materials  used 

by  the  issyrians  in  their  glazes  and  miass. 


Section 


T  h  e  .alkali  in  v  s  s  y  r  1  a  n 
C:  1  a  S  S. 


First,  it  should  be  premised  that  the  alkali  used 
by  the  Assyrians  has  long  been  identified  in  the  word  u- 
h  u  1  u  ,  the  equivalent  of  the  Syriac  a  h  1  a  "lye"  f  B 
dd).  The  kind  particularized  as  u  h  u  1  u  q  a  r  n  a  n  u 
lit.  "horned",  I  identified  with  alicorni  a,  the  name  of 
two  species  of  the  alkaline  Ohenopodiaceae 

abounding  in  soda(AB  Ilf).  Dillon  (13)  says  that  the  ma¬ 
ritime  people  of  the  couth  extracted  their  soda  for  the  mo.  • 
part  from  the  ashes  of  certain  plants  growing  in  salt  marsh¬ 
es  near  the  seafOhenopodiaceae,  coosefoot,  Calsola,  Chenopo- 
dium,  ilicornia,  etc,  )  .  The  roughly  lixiviated  ashes  from 
Spain  were  called  Barilla-  those  from  the  Levant, 

R  o  q  u  e  t  t  a  ,  which  came  from  Aden  in  large  crude  cakes 

an  i  i  .  r  q  n  while  that  from 

from  the  8  u  a  e  d  a  f  r  u  t  i  > 


•  ;  * 

t 

■ » 

■ 

• 

. 

(S  o  c  t  i  o  n  o-o)  jt, 

Baghdad  was  taken  from  the  Sal  sol  a  kali.  The  Arabs  still 
obtain  lye  from  the  ashes  of  these  alkaline  plants  (Chesney 
Hxp. ,  i , 574 :  AH  ]16).  The  method  of  obtaining  lye  in  India 
is  by  burning  the  sun-dried  plants  in  pits,  the  fused  alka¬ 
li  collectixng  at  the  bottom  of  the  pits  and  thus  becoming 
"barilla"  ready  for  export  (Kan  hob  a  R an choddas,  Indian  Medical 
Plants,  1069  ) .  B lan court  (34  )  says  that  all  sorts  6f  ashes  r 
which  come  from  the  Hast  for  making  glass  are  called  Pol- 
v  e  r  i  n  e  ,  because  they  are  truly  pulveri sed,  and  that 
Rochetta  consists  of  hard  lumps, better  than  ashes. 

80  celebrated  sere  the  soda  ash  manufactures  of  the  Levant 
in  the  Middle  Ages,  that  they  were  imported  into  Hurope, 
Bacon  saying  that  the  ashes  of  kali  growing  in  the  desert 
between  Alexandria  and  Rosetta  werte  compressed  into  masses 
like  stones  and  sold  to  the  Venetians  for  making  glass  (Mat. 
Iiist. ,  viii,  770,  quoted  by  Fowler,  A  rchaeologi  a  , 
xlvi, S 5-note ) . 

Section  9,  The  Sand  in  Assyrian 

t*— «—  —  —  — •  —  — ■  —  — —  —  — —  —  — 

Class. 

The  Alkali  having  been  di  scussed,  the  next  problem  is 
to  identify  the  most  important  component  ,  S  a  n  d  .  it 
will  be  obvious, almost  after  a  casual  glance  at  these 
glass-texts,  that  the  essential  silica-component  must  be 
concealed  in  the  word  which  plays  so  important  a  part  in 
these  texts  in  the  forms 

IM.MA.NA  (IM.MA*  AN.MA  in  my  AM,  47,3,32) 
a  m  n  a  (k)k  u  (immanakku,  as  equivalent  to 


IM.MA.NA  ,Geller,AOTU, 1,310,25,  and  357) 


.  '  i 

. 


(S  e  '■  t  i  o  n  p  ) 
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The  forms  ending;  in  ~k  u  or  ~k  k  u  are  , Messrs 
Smith  and  (  add  point  out  to  me  ,  the  usual  Assyrian  equiva¬ 
lent,, 

It  is  not  ,  however^  the  usual  word  for  sand  in  Assyrian, 
It  must  represent  the  special  sand  used  for  glass  -  making, 
probably  a  pure  quarts  sand,  it  will  be  remembered  that  for 
many  ages  (so  Pliny, Nil  xxxv.i  .  6  5 )  the  only  spot  which  afforded 
the  sand  for  making  glass  was  the  traditional  place  where 
glass  was  firdt  accidentally  made; as  the  classical  story  re¬ 
lates,  This  was  the  river  Belus,  the  modern  Na’man,  which 
flows  out  into  the  Mediterranean  near  Aero,  Theophrastus, 
long  before  Pliny  (3rd  Cent0B,C,)  mentions  the  sand  of  this 
river  for  the  making  of  glass  (Dillon,^),  and  this  sand 
was  long  after  transported  to  othej  ;  -un tries  for  this  pur¬ 
pose  (s trabo, Geoga xvi , ii , £5 :  Josephus, De  Bell.  Jud.  ,ii,9:see 
Fowler , Archaeologi a,  xlvi, 83) . It  would  be  conceivable  that 
even  the  Sumerians  might  have  purchased  it  for  their  glazes 
from  Syrian  caravan st  and  , if  this  were  so,  there  is  just 
a  possibility  that  the  name  of  the  river  Ma'man  bears  an 
echo  indirectly,  of  the  Sumerian  IM0  MA.NA,  which  ,  as  we  have 
already  mentioned^ recurs  in  a  Sumerian  r  ligious  text 
UR,  S AG!  ( t ak  ) I M .  MA . N A  BA.  G-UB 
''tKs  hero  earn©  to  the  sand" 

It  would  not  be  the  first  time  that  N a  !man  has  had  a 

philological  connection  with  a  foreign  word,  for  is  not 
the  G-rook  word  an  e  m  o  n  e  supposed  to  be  related? 

To  go  a  step  furthEr  into  the  domain  of  comparative  philo- 


.  . . 

* 


(Section  9  —  10 ) 


1* 

1°/T. y  (  here  again  with  very  great  wariness  and  hesitation) 
we  might  note  the  similarity  in  sound  between  the  Assyrian 
immanakku  ,  a  m  n  a  k  u  ,  and  the  Greek  ammo- 
k  o  n  i  a  ,  a  calcareous  sand. 

o  e  c  t  i  o  n  jiO.  The  Lime  in  Assyrian 

Glass. 

having  no.-  discussed  the  two  main  components  of  Assy  - 
rian  glass,  alkali  and  sand,  it  remains  to  seek  the  thind, 
either  lime  r  lead. 

The  presence  of  Lime  is  far  more  probable  in  Assyrian 
glass  than  Lead.  Of  the  two  (although  this  is  not  a 
consideration  of  an y  great  weight)  lead  must  have  been  far 
more  expensive  and  difficult  to  obtain  than  lime,  which  was 
probably  in  daily  demand  at  Nineveh  for  house-building. 
Actually,  lead  appears  to  have  been  very  uncommon  in  ancient 
glass  generally t‘f  Notwithstanding  the  use  of  oxide  of  lead 
by  the  ancients  in  their -coloured  glasses  and  artificial 
gems  and  enamels,  the  lightness  of  thD  fragments  of  their 
white  cut  glass  indicates  the  absence  of  lead  from  the 
constituents  of  much  of  the  ancient  artificial  crystal" 

(Pell  at  t,  7p-  }c  Dillon  (26,  note)also  says  that  prof.  Buck- 
man  in  1851  noted  the  absence  of  lead  in  his  analysis  of 
ancient  glass,. 

Furthermore,  it  will  be  noticed  in  the  following 
analysis  of  specimens  of  Greek  and  Roman  glass  by  Klap¬ 
roth  (  quoted  by  peilatt,  76 ) ,  that  this  use  of  oxide  of 
lead  in  fairly  large  proportion  does  not  appear  to'  be 
an  essential  in  the  composition  of  the  glass,  since  it 


* 


.. 
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(Section  10  ) 


does  not 

occur  in 

the  blue 

specimen,  and  yet 

is  found  in 

the  red 

and  the 

green , 

Red  0-1  ass 

Blue  Class 

Or r eon  class 

o  .0 

16  2 

163 

130 

OXIDF  OF 

00PP  MR 

15 

■i 

ji. 

20 

OXIDd  OF 

Ld.VD 

28 

- 

15 

OXlDd  OF 

IRON 

5 

19 

7 

ALUMIN  A 

2 

3 

11 

KALKJ3R  Si). 

d»LIME 

5 

0  5 

13 

Takin 

g  all  these  points 

into  consideration 

?and  noting 

that  the 

Assyrian 

w.ord  for 

lead  (an  a  k  u  ) 

does  not  of- 

cur  in  the  glass-* texts  proper  (although  it  does  in  Section 
QQ,),  we  are  entitled  to  expect  that  the  third  component  is 
a  form  of  lime  and  not  lead. 

This  third  component  is  obviously  represented  by  the 
word  n  a  in  r  u  t  u  .  Indeed,  the  amplification  of  this 
as  w©  find  it  sometimes  given  in  these  texts  — —"n  a  m  - 
r  u  t  u  of  the  sea"  >  must  surely  eliminate  any  possibi¬ 
lity  of  lead,  Meissner  fs  suggestion  "perlmutter"  does  not 
sesrn  to  me  to  meet  .the  case  as  a  translation  for  simple 
n  a  m  r  u  t  u  (  Section  25,  T)  especially  as  lulu 
(which  I  follow  Virolleaud  in  translating  probably  '’oyster- 
shell11  )  occur  s  in  the  same  receipt, 

N  a  rn  r  u  t  u  "the  bright  thing"  is  suspiciously  like 
the  Arabic  nura(nawra)  "  lime".  In  Section  gg 
it  will  be  seen  that  the  mineral  (tak)uD  might  b9  the  Sume¬ 
rian  equivalent  for  n  a  m  r  u  t  u  ,on  the  grounds  that  UD 

v 

==  n  a  iii  a  r  u  „  Ttru en  consider  also  that  (tak)uD*A->  re— 
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(  Section  10-11  ) 


presents  the  Assyrian  way  of  saying  ”0  a  r  d  UD-  'mineral” 
( if  I  an  right  in  Section  3A,;\),and  that  IM.UD  —  pas  s  u 
"  pessojp] aster” , we  shall  probably  not  b©  far  wrong  in  see¬ 
ing  in  n  a  m  r  u  t  u  some  whitish  mineral  ,  softer  than 

v 

(tak)uu,  :,,j  (limestone  of  some  kind,  Section  3<*),  or  in  oth¬ 
er  words,  1  i  n  o  or  c  b  a  1  k  .  The  latter  appears  to 
b©  the  more  probable  *  it  is  the  natural  mineral,  and  also 
according  to  Franchet (°A  ),  c  h  a  1  k  was  the  usual  form 
in  which  the  element  of  lime  was  introduced  into  anc-  ent 
pi ass. 

Section  11.  The  Details  of  Glass- 

M  a  n  u  f  \  c  t  u  r  e  . 

The  following  details  in  the  making  of  glass,  as  riven  in 
Pose oe (ii , K, ff. )  should  bo  compared  with  those  in  the  \s- 
syri  an  translations i 

"The  materials  ...are  first  fritted  to  ether  in  melting 
pots.  ....The  materials  required  for  the  formation  of  the 
glass  are, if  possible^ always  mixed  with  broken  glass  of 
the  same  kind, techni cally  termed  1 cullett 1 , for  the  purpose 
of  increasing  the  fusibility  of  the  mass.  ..  The  furnace  is 
kept  very  hot  until  the  first  portion  of  the  material  added 
^as  been  fused,  and  then  a  second  portion  is  introduced 
•  ..  .Formerly,  when  impure  materials  were  more  generally  em¬ 
ployed...  large  quetn titles  of. .scum  were  formed  »  a  layer  of 
salts  termed  g1  or  s -an diver,  which  had.  escaped  vi¬ 

trification"!  .  Mow, however ,  its  formation  is  avoided  by 
the  use  of  purer  materials, and  by  the  addition  of  charcoal 


t  ••  .. 

. ..  ,  i  .-■■•.  ..  ... 
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(Section  ll'; 

if  salt-cake  is  employed,  care  being  taken  not  to  add  an  ex¬ 
cess,  as  otherwise  the  glass  assumes  a  yellow  colour.  The 
last  j^rocess  ..  is  termed  the  'fining1...  the  glass 
must  he  brought  into  as  liquid  a  state  as  possible,  and 
consequently.  ,  ,  the  temperature  is  raised  to  the  highest 
point. All  articles  made  of  glass  require  to  be  very  slow¬ 
ly  and  homogeneously  cooled... all  glass  therefore  requires 
to  go  through  the  annealing  process.  This  consists  in  sub¬ 
mitting  the  glass  articles  to  a  very  slow  cooling  ." 

Dillon  (24)  thus  describes  the  making  of  Egyptian  •  glass: 

"First,  with  regard  to  the  frits,  the  essential  prelimi¬ 
nary  stage  in  the  manufacture  of  glass*...  some  such  half- 
fused  material  must  have  been  long  in  us^  by  the  Egyptians 
in  the.  preparation  of  their  blue  glazes.  Complete  freedom 
from  iron  was  attained  in  this  case (  just  as  in  after  days 
by  the  Venetians  )  by  the  employment  of  crushed  pebbles 
of  white  quartz  as  the  source  of  the  silica....  The  frit¬ 
ting  -  pans  ,  to  judge  from  some  large  fragments  of  frit 
that  turned  up.  were  shallow  bowls  some  ten  inches  across 

•*  •  The  shape  and  size  of  the  crucibles  in  which  the 
fiit  was  subsequently  melted  may  be  inferred  from  some  mass¬ 
es  of  glass  found  in  the  rubbish.  These  masses  had  been  al¬ 
lowed  to  cool  in  the  melting  -pot  , and  the  presence  of  froth- 
y  and  worthless  matter  at  the  top  was  a  proof  that  the  glass 
was  not  merely  remelted  in  them, but  prepared  on  the  spot 
from  the  above-mentioned  frit.  The  glass  was  left  to  so¬ 
lidify  in  the  crucible,  and  when  cold  ,  the  crucible, as  well 
as  the  scum  on  the  top,  was  chipped  away, leaving  a  clear 
lump  of  ~  good-' gl "ass. 


'V  •  •  : 
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S  e  o  t  io  n  12,  T  h  ©  Ass  y  r  i  a  n  M  0  t  h  o  d  s 

of  I.;  a  k  i  n  g  Glass. 

Having  now  settled  th©  three  chief  components  in  Assy¬ 
rian  gl  ,ss-  making 

I¥,  IVuNA,  IK.  MA.AN.NAj  amn  a  k  u  ,  immanakku 

==  "  3  a  n  d  ?f 

Uhulu  .  uhulu  q_  a  r  n  a  n  u  amplified  'by 
d  i  g  m  ©  n  u  M  ash'*  ==  ,!  Alkali  n 

-•  N  a  m  r  u  t  u  =="  C  h  a  1  k  41  (or5  Carbon  at© 

of  lime) 

we  can  now  discuss  the  actual  methods  in  vogue  in  Assyria 
in  the  Seventh  Century  B,  0.  ,  and  the  components  which  are 
added  to  obtain  the  different  colour- effects. 

We  may  premise  that,  in  all  these  texts  dealing  with 
glazes  or  glass*  each  receipt  must  surely  contain  some  clear 
indication  that  the  glass-base, frit*  strass  ,  or  whatever  it 
b6/  is  included.  It  must  either  be  referred  to  definitely  by 
name,  or  els©  its  full  components  must  be  detailed , or .  as  a 
third  method*  the  previous  receipt  containing  the  glass  must 
be  referred  to (  as  in  pi0  4  ,K.  203,  vi,  4  ).  I  mention  this  be¬ 
cause  it  is  a  most  important  clue  to  the  identification  of 
several  ingredients, ,  and  yet  I  do  not  think  it  an  unfair 
postulate*  for  we  may  surely  regard  these  texts  as  having 
been  made  with  great  exactitude  for  the  benefit  of  craftsmen 
of  eve  ry  capacity  and  degree*  If  we  apply  this  postulate 
to  the  glass-receipts,  we  s^all  fir*  +v,*-t  it  will  divide  them 

into  two  classes  marked  respectively  by 

(l)  the  presence  of  such  names  for  different  kinds 
of  glass  as  can  be  definitely  identified  from 


(  o  o  c  t  i  o  n  12-13) 
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the  components  which  are  given  in  detail  in  the 
special  receipts  devoted  to  their  manufacture 
( 2 )  Th  e  absence  of  such  names  of  easily  -  identified 
gliass  am  on  g  the  components. 

In  (2)  we  are  entitled  to  maintain  that  the  editor  of  this 
treatise,  complying  with  the  ordinary  demands  of  uniform¬ 
ity,  will  either  have  included  in  his  receipt  some  name  for 
a  particular  hind  of  gl iss  , so  far  not  recognised  in  our 
examination,  or  else  he  will  have  represented  it  by  its  com¬ 
ponents  set  out  in  full,  or  by  a  definite  reference  to 
a  preceding  part  of  the  treatise.  In  a  treatise  such  as 
this  is  :iQ  shall  be  right  in  expecting  that  all  the  details 
will  have  been  carefully  thought  out,  since  the  editor 
doubtless  had  to  provide  directions  not  only  for  the  skill¬ 
ed  craftsman  but  also  the  novice.  I  think  ,  therefore,  we 
have  no  right  to  essay  the  identification  of  any  of  the 
minor  components  in  a  receipt  until  we  are  sure  that  we 
have  recognised  the  reference  to  the  glass  base. 

For  example,  there  will  be  no  difficulty  in  seeing  that 
s  i  r  s  u  and  d  u  s  u  are  Vh  a  names  of  some  forms 
of  glass, for  we  are  fortunate  enough  to  know  the  components 
from  sections  ?P,T  and  CO.  But  in  several  other  receipts 
we  have  no  such  certain  guide  to  the  word  which  indicates 
the  glass  base,  and  yet  it  is  a  firfet  essential  that  it 
should  be  identified. 

Section  13.  The  Simplest  Assyrian 

Glaze. 

We  can  begin  as  the  Assyrian  does  ,  with  +_he  simplest 


- 


(Section  13) 
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form  of  glaze.  The  components  are  (Sect. 23, B) 

SO  parts  San  d 

4  5=1  p  ar  t  s  Alkali 

5  pa£ts  3  t  y  r  a  x-g  urn  (l) 

The  first  two  ingredients  give  the  "  simple  alkaline  glaze  " 
mentioned  by  Dilion  (  see  Sect, 4, p.  1 ),  transparent, but 
difficult  to  work,  and  very  fragile, but  doubtless  adequate 
as  a  simple  glaze  on  burnt  brick.  I  am  unable  as  yet  to 
offer  a  satisfactory  explanation  of  the  gum, but  I  suggest 
that  its  inclusion  isparalleled  by  the  charcoal  (another 
organic  substance)  indicated  as  a  component  in  glass-making 
(poscoe : ii , bP4 )  to  prevent  too  great  a  proportion  of  sandiver 
or  scum  Compare  also  the  old  receipt  in  Berthelot, Hist. 
ii«29>-  for  softening  crystal,  where  the  crystal  is  to  be 
placed  in  alum  with  vinegar  for  twenty  days,  taken  out, 
put  in  the  juice  (  c  h  y  1  o  s  )  of  an agallis,  euphorbia,  etc . 
and  after  the  addition  of  mercury,  it  is  to  be  mixed  and 
fired.  In  Dillon (l2l)  an  old  receipt  for  softening  glass 
gives  as  the  necessary  ingredients  "  fat  worms  and  vine¬ 
gar  ",also  organic  substances. 

It  is  not  until  the  next  section  that  we  are  intro¬ 
duced  to  the  copper  which  will  give  this  glaze  its"  ex¬ 
cellent  and  famous  blue  colour.  Moreover,  according* to 
ilranchet  (94  )  the  glazed  Egyptian  ceramics  of  theXVIIIth 
Dynasty  have  likn  this  a  thin  uncoloured  alkaline  glaze. 

In  one  other  receipt  in  these  texts  styrax-gum 
(six  shekels,  amounting  to  about  l/4  2  of  the  whole’',  is 

included (sect. 

(l)  For  this  identification  ,  see  my  4H  13?. 


. 
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(Section  1*5  ) 


op 


This  fir 


corresponds  fairly  closely  to  that  riven 


by  B lan court (4 4 ) 


200  lbs  of  T  a  r  s  o  ;Or  of  fine  sand 
130  lbs  of  Alkali 

It  will  b©  observed  that  in  the  Assyrian  receipts  the 
proportion  of  alkali  is  far  greater  than  that  prescribed 
in  modern  glass-making, probably  because  of  the  greater  im¬ 
purity  of  the  Assyrian  product. 

with  this  discussion  of  the  materials  of  the  first  frit 
comes  the  problem,  What  was  it  called?  As  will  b©  seen,  the 
heading  of  the  receipt  in  the  Assyrian  text  indicates  that 
the  making  of  u  k  n  u  i  b  b  u  is  given  in  detail.  Are 
we  to  supply  these  words  in  the  break  which  represents  the 
lost  name  of  the  first  frit  in  1,  20, or  a;*  it  to  be  some¬ 
thing  else? 

U  k  n  u  has  long  been  identified  with  lapis  lazuli  (see 

MA  s,  v„)  and  was  compared  by  Jensen  (see  BrockBimann -Lex. 

s  .  v.  )  with  the  Syriac  q  u  n  a  2  a  ,  cyaneus,  But  not  only 

is  u  k  n  u  the  actual  stone., but  it  Is  also  the  blue  a  lour 

as  has  been  accepted  for  some  time  (e.  g„  ,Koldewey,  E3>. -avc  at 

B  abyl.  ,43, ff )  i,  e,  the  pigment  ultramarine  obtained  by 

grinding  thB  stone  (sou  S>e-t„  32)  0  Later  still  its  meaning 

of  blue  frit  was  recognized  by  Si  dney  Smith  (jRAS  ,1923, 

39)o  It  was  specially  used  for  the  beards  of  statues (RWB 

38)  s  a  z  i  (<  n  i  ]i  k  n  i  z  a  q  n  u  (IV  R* 9, 19-20) 

f?  mit  niederhar.gendem  %  ©surf  ar  ben  em  Barte*  c 

In  these  glass-texts  it  will  be  noticed  that  u  k  n  u 

in  various  shades  is  given  as  the  chief  compound  in  the 

groups  which  form  the  actual  Assyrian  names  of  the  differ— 
ent  g^*03„  Obviously,  first  of  all,  i-t  will  stand  for  the 


. 

. 


if ,, 

■  ■ 


1 
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famous  bln..')  glaze  for  v?hi«h  the  Babylonian  artists  were  so 
V7ehl  known,  and  doubtless  the  translucent  slabs  of  a  fin©  fur 
quoise  tint  (  3"  square  by  •?-"  thick)  in  the  Louvre  Here 

known  by  this  description.  But  besides  the  ultramarine  ve¬ 
lour,  uknu  is  used  in  compound  names  such  as  "red- 
?urp  1  e,f  (3 r ,  117 o 0  ) ,  "  s apph i  r  e"  (B  r  .  1 17 7  ) ,  an  d  o  th  or  s 
which,  are  lost  (see  Lection  25, 11.73,74,7  5;  -l.7~  gives  u  k- 

n  u  s  a_>_  m  u.  ,  i  .  ea  "red-purple". 

(Tak)u  k  n  u  ibbu  is  literally  "clear  1  vois,f. 

The  adjective  ibbu  is  also  applied  to '  'cry  stal  (d  u  s  u! 

of  whies  three  kinds  are  recogni cod  in  these  texts:— 

/  _  %  v  — 

U)  D  u  s  u  ,  simply:  from  the  fact  that  th©  com- 

/  o ) 

ponents  of  this  as  given  in  Beet.  25,BB,1.P, indicate  a 

glass  made  with  oxide  of  tin  ( ? )  we  may  infer  that  or- 

v  _ 

dinarily  ,  simple  d  u  s  u  is  an  opaque  glass. 

(?Jd  u  s  u  ibbu  "clear  crystal",  which,  by 

its  adjective  again  accentuates  the  difference  in  trans- 

v  _ 

lucenoy  between  itself  and  ordinary  d  u  s  u.  i'oreover 
v  — 

this  dusu  ibbu  is  turned  to  opaque  white  by 

the  addition  of  oxide  of  tin  (  ?  )  (sect.  25,  'A,  1 . 20  ) . 

v 

(3)  Dusu  arqu  , "green  crystal"  (sect.  p5, 

g  1.  4  ), 

,/e  may,  I  think,  therefore  accept  "  clear,  translucent"  as 
the  meaning  of  i  b  b  u. 

It  would, therefore,  not  appear  to  be  a  satisfactory 
solution  of  the  problem  if  we  supply  uknu  ibbu 

(1)  Dillon, 40. 

(2)  Duplicate  of  T,l«18. 


-  ■ 


(Sectionlb) 


0/1 


in  the  pap  in  1„  20.  We  have  to  find  a  word  for  a  simple 
frit; and  since  one  of  the  most  essential  characteristics 
of  u  k  n  u  is  its  blue  colour, we  can  hardly  ignore 
this  very  definite  characteristic.  The  probability  is  that 
some  word  other  than  u  knu  islost  from  the  gap,  and 
that  the  u  k  n  u  i  b  b  u  of  1.  13  is  a  general  head¬ 
ing  to  the  next  few  sections.  We  must  cast  about  for  ano¬ 
ther  word  with  which  we  may  fill  the  gap. 

Consider,  therefore,  the  word  ahussa,  ahusa, 

a  h  u  z  z  u  ,  which  occurs  three  times. 

Its  first  appearance,  as  nearly  as  we  can  decide,  is  in 

the  section  following  the  making  of  copper  oxide  (copper 

scale)  very  early  m  these  texts.  Here  it  is  the  only 

component  left  .in  i  mutilated  receipt,  for  making  z  u  k  u. 

b  u  k  u  must  be  a  glas..  or  gl  .ze.  „hat  is  left  of  the 

instructions  for  making  it  is  very  similar  to  other  gl  ,ss- 

( I ) 

receipts.  It  is  to  be  settled  evenly  between  the  fire-; 
apertures  of  the  furnace  (of,  beet.  25,  p)  :  it  is  to  be  ta¬ 
ken  out  after  one  day:  it  is  again  to  be  put  down  in  the 
furnace  Which  has  been  *.11  owed  to  gro?-  cool,  pise  where 
(beet.  25,  DD,  1,16)  it  will  be  seen  to  form,  the  glass  base 
in  the  receipt  for  the  puhple  of  Cassius (see  beet.  14,b): 
it  is  probably  the  glass  base  in  beet. 25, U, lb  and  22 1  in 
beet  .  25 ,  X  ,22,  z  u  k  u  forms  the  main  glass  base,  the 
o th er  coflip on en  t s  being  only  in  sm al  1  nn on  +  i  t,v , bu. t  in  th i  s 
receipt  i  am  still  doubtful  about  the  actual  product  . In 
Sect,  2*SJ,r:'2,  it  is  used  compounded  with  t  e  r  s  i  t  u, 


(1  ).  Sect a  2*,d,34 


! 

V 


s 
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(the  glaze  containing  copper  oxide)  whore  it  is  in  tho  propor¬ 
tion  of  8  to  3 o  Everything  points  to  its  being  a  glass  and 
probably  a  plain  one. 

But  a  h  u  s  s  a  is,  as  we  have  seen  ,  one  of  the  components 
of  z  u  k  u  ,  and  prime  f  a  c  i  o,it  is  not  unreasonable 
to  start  by  suggesting  that  it  is  a  simple  frit  on  which 
z  u  k  u  is  based,  and  if  it  is  not  the  same  as  the  frit  des- 
doscribod  in  Sect.:!*  t  RB  .  (  3 an  d  ,  alkali,  .and  -"-styr ax-gum  Vat  all 
events  it  will  be  one  very  much  like  it.  For  instance,  it 
appears  to  be  the  only  glass  base  in  making  what  I  believo 
to  be  Aventurine  (Sect.#40).  it  was  composed  of  .an  unknown 
quantity  of  s  a  d  d  a  (probably  the  same  as  lad  a,  ferric 

oxide  (Sect,  22)  .  10  m  a  n  a  of  a  h  u  s  s  a  ,  „  .  m  a  n  a  of 

1 1 ) 

unwashed1'  sal  t ,  b  man  a  of  some  form  of  arsenic  a  Since  some  form 
of  glass  must  be  indicated  in  each  receipt  in  some  way,  it 
will  be  seen  that  ahussa  is  the  only  possible  repre¬ 
sentative.  Finally  ,  in  the  thi  r  d  instance  in  which  ahu¬ 
ssa  occurs,  (Sect,  25,11 ),  10  m  a  n  a  of  ah  u(s)s,  a  ,  ahd  10 
m  a  n  a  of  somo  lost  s  ubstanco  are  the  components  to  make 
siparri  arhu  "a  r  h, u  -bron  zo,f ,  f  or  which  I  suggest 
bronzj  enamel;  or  inlay,  such  as  is  found  in  some  of  the  bronze 
bulls  in  the  British  Museum. 


(l)  S  ad  a  may  perhaps  be  the  same  as  s  a  d  a  n  u  , 
or  connected  therewith (See  Sect.  4  1,  f f  „  "Salt'1,  mil  1  u, 


probably  saltpetne. 
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The  root  of  a  h  u  z  z  u  appears  to  be  the  same  a  that 

of  the  well-known  Assyrian  u  b_  h  u  z  u  used  to  describe 

« 

overlaid  bowls  (Del.  iiV/B ,43). 

We  shall ,  therefore,  probably  be  right  in  seeing  in 
a  h  u  s  s  a  a  simple  glaze  which  helps  to  melee  glass  and 
enamel,  and  we  may  perhaps  see  in  it  the  correct  restoration 
for  Sect  .  25, B,  1,20,  and  if  so,  its  components  will  be 
s an  d ,  alk  al i ,  and  '•  s t  r ax-gum . 


Section  l A  The  Assyrian  Glass,  S  i  r  s  u  and 

D  u  s  'u 

The  next  considerations  are  the  different  forms  of  glass. 
Simple  glass  appears  to  have  been  oalled  s  i  r  s  u  (less 
probably  bus  u,  which  is  a  possible  reading)  (l): 
o  i  r  s  u  is  composed  of 
60  ports  Sand 

ISC  parts  Alkali  of  salicomia 

^  parts  mil  Ju  -  salt(petre) 

2  parts  chalk 

-Sect.  25,  CC 

\  special  form  ofsirsu  is  defined  by  the  adjeotive 
n  a  t  k  u  ,  which  I  take  to  mean  literally  "melting”  ,i.  e, , 
glass  for  fusing  or  melting  with  others; 

?  parts  Sand(?) 

120  parts  alkali  of  salicomia 

?  parts  mil1  u-  salt  (petre ) 

3  parts  chalk 

-Sect. 25, P 


(l)  I  hardly  venture  to  suggest  that  there  might  be  some 
Ijhilalogloal  connection  between  s  i  r  s  u  and  the  Syr, 
s  T  s  •  t  h  a  " glass”  *Yet  the  letter  'r  has  a  peculiar 
way  in  Semitic  of  disappearing  in  the  neighbourhood  of 
a  sibilant, i0  e. ,  in  the  Syr.  k  u  r  s  y  a  11 chair”,  Ass. 
lc  u  s  s  u  •  cf  .  the  Hebrew  ^’phardea”  and  the  Arabic 


• 

(  Section  ) 
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In  this  second  text  the  simple  glass  s  i  r  §  u  is 
elaborated  by  the  attribute  ewhion  I  take  to  b©  from  n  a  - 
t  a  k  u  ,  the  Lob.  *"<j'  (H  J  "melt  ,  fuse" ,  and  ,  as  I  suggested 
above, may  mean  a  glass  used  in  makin ~  compounds,  actually 
this  section  in  which  it  occurs  is  followed  immediately  by 
a  receipt  for  making  s  i  p  r  u  "  sapphire  "(sect.  34, a), 
ind  s  i  r  s  u  is  one  of  the  ingredients.  In  this  receipt 
(p )  there  are  instructions  which  probably  indicate  that 


the  "metal"  is  to  be  poured  into  water,  and  perhaps  we 
may  find  a  parallel  to  this  in  Blan  court  *  s  instructions 
for  making  a  very  white  clear  crystal  (h?  ) .  ft©  recommends 
taking  some  crystal  frit  from  his  vi  th  chapter,  and  add¬ 
ing  little  by  little  some  manganese.  Then  tbepot  is  to  be 
taken  out  when  the  metal  is  melted,  and  is  to  be  put  into 
a  great  earthen  vessel  full  of  cold  water: then  put  again 


into  a  clean  pot  .melted  again,  and  cast  into  the  water  again 

this  being  repeated  until  the  crystal  is  separated  from 

"all  this  sort  of  salt"  ,  and  finally  it  is  to  he  left  in 

the  pot  in  the  oven  for  five  or  six  days  to  boil. 

7*0  can  leave  s  i  r  s  u  as  identified  as  a  simple 

v  — 

glass,  but  before  discussing  d  u  s  u  it  will  be  well  to 
settle  the  exact  meaning  of  mil  '  u,  long  compared  (and 
that  rightly)  to  the  Keb.  H  "salt"  0 


(Tak)  m  i  l'!u,  (Tak)  mil1  u  p  i  s  u  ,  (==  the  white) 
(Tak  ■  m  i  1  ■  u.  s  a  1  m  u  (=  the  black)  occur  in  the  same 


pres  crip t i on 
P .  1  ^  ) ; 

m  i  1 ' u  male 


(A J7  97,4, 9):  ('7ak)m  i  1?  u  Ik \(male )  (sect.  2% 

flak  )  m  1  1  fu  y  a  1  m  u  U&  u  SAL  "black 
and  female"  (put  z.  AJSL,  XkXvi  ,82,  1P£  ) .  The 


simple  m  j  i?u  is  described  in  these  glass-texts  as  me- 
sat  "washed"  (Sect.  2b,  S>1.  10)  and  la  mesita  "un¬ 


washed"  ( AA, 1 . A  ) . 


•< 

» 

Now  the  ordinary  word  for  "  salt"  in  Assyrian  is  tab  t  u 
(in  which  meat  is  preserved, cf .  my  r” Reports  of  the  ;  acicians”  , 


,i,xcl).  Mi 


l'u  ,  therefore,  while  correctly  compared  philolo¬ 
gical  ly  to  Ty,?  £)  ,  would  appear  to  be  a  kind  of  salt  distinct 
fror  tab  t  u  ;  and  we  ray  provisionally  accept  it  as  !l  salt' 
petre" ,  a  chemical  which  agrees  very  'veil  with  what  is  wanted, 

as  we  saw  in  Sect  4  saltpetre  is  one  of  the  decolourising  a- ■ 

(1) 

gents  for  life  glass.  At  the  same  time  this  identification 

(  1  ) 

cannot  be  considered  certain .v  ‘ 

In  i-i.s Syrian  medicine  we  find  a  black  and  a  white  m  l  1  'u 
prescribed^ :  - 

a.  iui  l'u,  simply  (about  12  tt. ) , ext. ( 97,4, 9 ) : temples (97, 4, 26 ) 

(dup.  ,  CT.  xxxiii,'-4,  3-5  )  :  eyes  (85, -2, 8,  ?):  for  a  blowO  ) ‘77,  1, 

17  )  :by  penis,  witharsenic  (62,  1,  ii,  7  ) :  uncertain,  4,  4,  7:  be  ,  3,  10; 

62,  1,  --iv,  5;  66 ,  7,  1 ) .  .  s 

b  jil’u  pisu,  "white  mil  'u"  ,  (about  6  tt .  ) ,  ext.  (97, 4 , 9 ;)  ,  tern- 

pies  (ib.  26  ) :  rub  (89,2,  6  );  eyes(l6,  3,  5).  Int.  ,  constipation  (?), 

( 3  0  5  IS  ) 

G.  Mi  l'u  sal  mu,  "black  mil'u'f  .  (about  13  tt.  )ext,  (94,  2,  ii  ,‘19.  , 

* 

97,4, 9;  )  scorpion  stinr.(91,  1,  r.  7  ) :  eyes  ( 15,  6,  12,  alone;  16, 3,  5; 

19 ,  6 ,  12and  14  ) ;  ear s  (34 , 1,  18  ) .  Int .  ,  drink  (39,6,9;  59 ,  1,  26 ;  60 ,  i 
10).  Uncertain  use, 80,1,  18. 

( ill  have  translated  m  i  l'u  herein  as  "salt  (petre) .  Ainsworth 
2  118isays  that  there  is  an  abundant  el  I  iorescence  o.  m-r» 
with  carbonate  of  soda  and  sulphate  of  soda  m  oesopotaEia 
and  that  the  alluvial  soil  is  in  parts  impregnated  with  nitre. 
According  to  jSB,xx1v,93  saltpetre  is  found  on  the  surface  in 
Persia  and  arabia.Fliny  (Nh,  xxxi,  46  )  says  that  a  substance  c  lg 
ed  " h almyrax"  was  found  in  media.  It  has,  however,  been 
gested  to  me  that  Ainsworth  possibly  mistook  the  natron  carbo 

nate  of  sod.a  for  nitre.  .  „ „.5fn 

the  difficulty  of  identifying  any  ancient  salt  is  well 

AS  r.oefer(ld5)says,  the  epithets  red, yellow,  ca?bo-~ 

to  the  aljcaline  salts  shew  their  i  p  n  V  a  t  r  o  n!ib.  58 ) : 
nate  of  soda  appears  to  have  been  gig  pi  0^  ;  °  Varely 

nitre,  (asotate  of  potash),  and  finally  the  soda  of  cohere,  (ibQ ^ 
146).  Mil'll  must  surely  oe  distinct  from  n  i 

For  the  colours, cf.  Id . 38 1;  .  /  f^nm 

Roy-aw  wh^ch  Trio-ht  be  a  possible  identification  esp.  -  -  . 
d ora*.,  wiia- OA  n, °  1  TT  .  17-1  \  o-ns  i  e  a  chemi— 

the  medical  .examples  ) occurs  near  Jrmia(&.,  > 

cal  of  great  use  in  making  gl  aze(Bmns,bJ. 


(  a  e  c  t  i  o  n 


14  ) 
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Acceptinr  m  i  1  1  u  as  probably  saltpetre,  we  can 
g o  on  to  d  u  s  u  . 

:s  we  saw  abc^e  ,  there  appear  to  be  three  kinds  (p. 

23 ) ;  simple,  "  clear"  (like  u  k  n  u),and  "green". 

v  _ 

Simple  d  u  s  u  is  made  of 

« 

6  0  parts  Sand 

IROparts  alkali  of  salicornia 
6  parts  m  i  1  1  u-sal  t  (petre ) 

1/2  part  Chalk 
3  parts  oxide  of  tin  ( ?  ) 

3./10  part  lulu  (probably  oyster  or  p 

-Sect. 25, T 


Here  again  we  have  the  usual  components  of  glass  to  make  •* 
v  — 

d  u  s  u  ,  which  will  be  seen  in  Sect.  31  to  be  one  of  the 

six  chief  materials  from  which  seal -cylinders  were  made. 

The  other  five  materials  are:-  black  (haematite).  Sect.  4  l: 

blue  (lapis  la  suli  ) ,  Sect.  32:  white  (aragonite,  etc.  ),  Sect.  36  : 

green  (serp>en tins  ) ,  Sect.  35:  red  ( j  asper  ) ,  Sect.  33.  The  remain* 

ing  material,  which  we  see  here  clearly  was  a  name  for  a 

form  of  glass, must  obviously  have  been  originally  the 

word  for  crystal,  a  material  from  which  seal-cylinders  were 
(t')  ’ 

made  (Sect.  31 ). 


The  difference  between  d  u  s  u  —glass  and  s  i  r  s  u 
-glass  appears  to  be  that  the  former  was  made  with  one  part 
more  salt  (petre) ,  1^  parts  less  of  chalk,  and  additionally, 

3  parts  of  tusk  u,  whi  ch  I  suggest  may  be  oxide  of  tin, 
andg/lO  part  of  pearl  or  oyster  -shell  C7-) 


(1) Boson  must  ,  j  think,  be  held  to  be  wrong  in  his  identi¬ 
fication  "crisolito  "TBoit^y)-.  -t  doubt  If  Schell  *  r, 
Suggestionl!une  agate  chalcedoine"  (PA  IP  IP,  120 )  is  hotter. 

(2)  Virolleaud's  suggestion,  the  Arabic  /-V  ^ ^ ^ ^ 


<• 


(  .3e  c  t  i  on  14~K,A.) 


30 


Our  first,  problem  in  settling  the  minor  components  of 

v  „ 

d.  u  s  u  :ls  the  difficult  word  t  u.  s  k  u,  and  we  had 

better  discuss  it  in  a  sub-section  * 

S  u  b  s  e  o  t  i  o  n  14*  A  .  Tusk  u  *  oxide  of  Tin ( ? ) 


AS  far  as  I  know  >  the  word  does  not  occur  outside 

v 

these  texts.  A  word,  t  u  s  k  a  .  c  * however*  does  occur 
in  a  re  'em t  for  some  eye  -  trouble*  to  be  used  with 

Cl) 

arsenic  (Adi  • a  ..  a.  )  which  may  possibly  be  the  same* 

If  we  examine  the  other  instances  of  tusku  in  these 

glass-texts*  we  find  it  used  in  two  cases  as  the  necessary 

v 

ingredient  to  make  d  u  s  u  i  b  b  u  "clear  crystal- 
glass  opaque  red  or  whitish*  according  to  the  quantity 
u s e d „  Th e s e  are 

(a)  360  parts  clear  crystal -glass 


1  part  t  u  s  k  u 

"the  composition  (m  ask  an  t  i )  for  (tak)p  a. 
v  v 

r  u  t  e  as  s  a  k  i  " 

-Sect..  op,  v/. 


Now  p  a  r  u  t  u;,  as  is  well  known  ,  is  either  marble 

v  v 

or  alabaster*  and  a  s  s  a  k  i  *  hitherto  unknown  *  must 

v 

bo  ref  erred  (perhaps  like  the  disease  a  s  a  k  k  u  *  MA 


114.,  )  to  the  Heb y*H  "be  dark,  have  a  dark  colour, 

grow  dim  (of  the  eyes)",!.  ,  e„ *  here  meaning  "opaque" 


What  can  be  identified  with  tusk  u  which  can  be 
shewn  to  turn  a  clear  glass  into  an  opaque  whitj  sh 

SU o  S 1 321  ; 


(l)possibly  t  u  s  k  a  ,  has  been  confused  with  t  u  s  k 


In  SM(ii*S6*ff .  )n  c admin’1  is  frequently  used 
once  with  arsenic  in  a  long  prescription  (ib 
further  on  to  shew  that,  in  t  u.  s  k  u  we 
have  the  original  of  tho  word  t  u  t  t  y, 
t  u  c  i  a  ~-Cadmia„ 


for  eyes*  and 
,94/c  I  hope 
may  perhaps 
t  u  t  i  a  * 


(2) This  addition  of  the  word  "opaque"  to  parutu  rather 
indicates  that  p  a  r  u  t  u  is  normally  translucent*  l«e„ 
"  al  ab  as  t  er"  , 


' 
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AS  was  pointed  out  in  Sect.  5,  oxide  of  tin 
is  one  of  the  agents  which  produce  an  opaque  white,  and 
this  chemical  is  actually  found  in  the  Assyrian  glaze. 

But  oxide  of  zinc  also  forms  vtfhi te/but  less  opaque,  and 
ar s on i  c  is  u s e d  wi  th  an t i m ony  (  see  S e c t ,  <5  ) ,  an d  we  might 
perhaps  mention  hone-ash  (Andrae,  p  ) bu t  this  latter  =ss 
the  hone  -phosphate  to  make  milk-glass.,  and  it  will  pro- 
hahly  not  coincide  in  tho  Assyrian  receipt  for  colouring 
glass  red  wi  ill  t  u  s  k  u. 

The  most  prohahle  solution  at  first  sight  seems  to  he 
oxide  of  tin..  It  was  used  in  Assyria  for  a  yellow  glaze 
as  far  back  as  the  Xiiith  century  (se^  Sect,  <3 };  it  was 
to  he  obtained  from  the  Q  ar  a  Dagh?  less  than  three  hundred 
miles  crowf'iy  from  Nineveh  (see  Sect, 28 )c  Tin  appears  in 
the  Assyrian  alloys  of  copper  certainly  in  the  VIII  ih 
cent*  (B  er  th  el  c  t ,  Co  1 1 , 5  2  20 )  , 

It  is  a  solution  which  at  least  suggests  a  possible 
explanation  for  the  next  receipt (lb.  ln 13,  actually  the 
preceding  one  in  the  text),  where  directions  are  given 
for  making  :i  opaque  s.mdu-ston eH  (5i red-stone” ,  j  asper, 
or  similar)? 


360  p  ar  t  s  cl  e  ar  cry  s t  al  -gl  a s  s 
owe-  and  a  half  parts  t  u  s  k  u 
In  other  words  ,  one  half  port  more  tusk  u  added  to 
the  ingredients  for” opaque  alabaster”  will  produce  some 


kind  of  red„ 

Now,  according  tc  E-inns  (see  Sect.  3)  oxide  of  tin 
has  a  way  of  tingeing  enamel  pink.  If  this  colour  coin¬ 
cides  (at  least, in  this  instance)  sufficiently  nearly  to 
the  tint  demanded  by  the  words  11  opaque  3  a  n  d  u  ~  stone” 
there  is  the  greatest  probability  that  we  are  correct  in 
our  identification  of  t  u  s  k  u  with  oxide  of  tin.  Cer 
tal ri  1  v  t  have  been  unable  no  find  anything  6j.se  which 
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appeal’s  to  fit  so  well0 

With  this  theory ,  that  t  u  s  k  u  ==  oxide  of  tin,  we 
can  proceed  to  s  third  example  of  its  us©  in  glass,  in  a 
composition  which  appears  to  he  a  very  close  forerunner 
of  "the  purple  of  Cassius,  Thi  s  receipt  appears  to  he  for 
producing  artificial  pink  coral ? rather  than  rubies,  and 
runs  as  follows* 

3  o  c  t  i  o  n  B  0  The  purple  of  Cassius 


I 


The  components  for  making  wh a  t  I  think  must  be  meant 
for  artificial  pink  or  red  coral  are 

7  200  parts  z  u  k  u  -  glass  (  p0g4) 

532  parts  t  u  s  k  u  (oxide  of  tin?,  Seot.  14a) 
20  parts  a  b  a  r  u  (antimony) 

-  parts  mil  {u  ~  salt  (petre,p0  27 ) 

1  part  gold 


(1) 


''Rt>W'-'fche~- introduction  of  this  component  "gold"  at  once 
leads  us  to  suspect  that  we  have  here  the  prototype  of 
the  purple  of  0assiuso  The  only  one  of  its  components 
which  we  have  not  yet  di  3  ou  s  s  ed  is  a  b  a  r  u  ,  a  well— 
known  problem,  for  'which  lead,  tin,  magnesite,  and 
antimony  have  boon  -suggested,  1  propose  to  di  S  Cu  s  s  this 
at  the  and  of  this  section,  and  meanwhile  we  can  consider 
the  question  whether  this  really  is  a  receipt  for  the 
Purple  of  Gassius, 


or  <rold  in  this  receipt,,  The  first  half  of  the  sign 
nly°r ©mains, but  this  "is  enough  for  us  to  say  with  cer- 
ainty  that  it  is  either  « gold"  ,  or,  the  only  other 
ossibility, "  silver1* ,  end  the  context  will  allow  us  to 

gporo  this  latter  possibility. 


l 
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It  is  proper  here, I  think,  to  quote  Roscoe  (ii,^pp)  on 
this  subject: 

"The  oJjder  chemists  were  acquainted  with  the  fact  that 
-glass  could  he  coloured  a  'ruby  -  red  tint  "by  "means  of  variou 
gold  n  omp  oun  d  s . .  ,  g-  an  e  r  al  a  1 1  an  t  i  on  wa  s  dr  awn  t  o  thf  aeiibrje^i  t 
in  the  i?th  century  , after  the  discovery  of  the  P  u  r  p  l  e 
o  f  Cassius  , obtained  as  a  dark-rod  powder  by  mixing 
the  chlorides  of  gold  and  tinw. 

On  p.  grjP  he  says;- 

"This  body  (purple  of  Cassius)  ,  which  is  used  in  the 
preparation  of  ruby -glass, was  discovered  by  Andreas  Cas¬ 
sius,  who,  however,  did  not  publish  anything  on  the  sub- 
^etrbyhiooajLgh  his  son  of  the  same  name  published  a  pamphlet 
inl683....  In  the  previous  year, however  ,  a  Hessian  mining 
official  orschal  published  a  paper.  .  .  He  declared  that  he 
had  learned  the  process  fromCassius  and  that  it  consisted 

v 

in  precipitating  gold  with  tin.,.  The  process  by  which  the 
finest  purple  is  obtained  is,  according  to  Fuchs,  to  add 

stannous  chloride  to  a  solution  of  ferric  chloride  un¬ 
til  the  yellow  colour  is  changed  to  a;pale  green,  and  then 
to  precipitate  the  gold  solution  with  this  mixture.  The 
precipitate  contains  tin  oxide  in  varying  quanti ti os.,  and 
some  chemists  have  supposed  that  the  compound  is  a  gold 
stannate,but  this  view  is  contradicted  by  the  fact  that 
when  thpurple  of  Cassius  is  dried  and  then  tritufated, 
the  powder  assumes  a  metallic  lustre  and  on  heating 
does  not  evolve  oxygen,  on  the  other  hand  it  is  found 
that  the  freshly  precipitated  and  moist  pigment  is  so¬ 
luble  in  ammonia  forming  a  purple-coloured  liquid 
which  deposits  proltf  when  it  is  exposed  to  light  or  is 
heated;  the  excess  of  ammonia  can  also  be  removed  by 


. 
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dialysis  leaving  a  colloidal  solution  of  gold  and  stannic 
oxide,..  Kaissan  has  obtained  .1.  t  _(a_.si  milar  col  our  )  b  y  the 
'•isti llati.on  in  air  of  an  alloy  of  gold  and  tin  ,  when  the 
-in  burns  to  tin  oxide  and  purple  of  Cassius  is  deposited 
in  the  cooler  parts  of  the  tube.  This  chemist  has  also  ob¬ 
tained  similar  purple  substances  by  distilling  gold  with 
alumina  ^magnesia,  sirconia,  silica,  lime,  or  other  oxides, 
and  concludes  that  purple  of  Cassius  is  a  lake  of  tin  ox¬ 
ide  coloured  by  very  finely  divided  gold" 

Again ,  returning  to  p.  rp.9  : 

"On  the  addition  of  purple' of  Cassius  or  of  gold  chlo¬ 
ride  to  a  melt  of  glass,  the  latter  remains  perfectly  co¬ 
lourless  when  quickly  cool  id.:  but  when  reheated  to  the 
point  at  which  it  becomes  soft,  the  whole  mass  attains  a 
ruby-red  colour.  By  the  addition  of  tin  or  silver  com¬ 
pounds,  a  variety  of  tints  between  a  rose-red  colour  -and- 
red.  -purple  colour  can  be  obtained,..  The  amount  of  gold 
contained  in  ruby  glass  isvery  small , amounti ng  to  from 
fl  0 5  to  0=06  f". 

This  last  proportion  is  given  in  pellatt  (“39)  as  ]/20,000 
of-  gold  giving  rose— colour,  llirry  -«utimratO-;of  -  tire-  k-  i  -s-  -al 
is  correct  (Addenda)  , as  sixty  to  the  shekel, the  Assyrian 
proportion  works  out  at  about  1  in  r/2-R0  or  .014.^ 

H  e  re  , then,  presumably  we  have  in  our  Assyrian 
text  a  receipt  such  as  will  give  a  ruby  colour  to  glass, 
whereby  rubies  may  be  imitated.  But  as  far  as  we  know,  the 
Assyrians  did  not  know  the  ruby,  nor  did  the  Egypt  i  ans  (Mas- 
pero,  Eg,  Arch.  ,240).  We  must  therefore  seek  some  other  red¬ 
dish  "  stone"  regarded  as  valuable  ,and  similar  in  appear¬ 
ance  to  the  ruby. 

Mow  the  alternative  suggest ionf or  the  Ruby  in  the 
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0,T,  is  11  coral”  Can  we  apply  this  here? 

It  will  he  observed  that  at  tho  end  of  this  receipt  (al 
ways  presuming  that  thero  is  no  division  line'  where  I  have 
suggested  such  a  possibility)  the  name  of  the  god  of  the 
Sea  and  Tidal  Swamps  of  the  Persian  Gulf,  Ea,  is  mentioned 
in  the  line  preceding  that  containing  the  remains  of  the 

ti 

name  of  the  stune"  which  is  being  imitated*  This  will  be 
the  first  point  which  suggests  the  connection  of  the  Sea 
with  our  "stone"  . 

Next,  the  traces  of  the  "stone"~name  are  „.,ri-e,  For 
this  I  suggest  bah-ri-e,  comparing  CT.  XIV,  15,  6  and 
17,  6 

v  (  -)  \ 

(tak)b  a- a  h~r  i-e  ~~  ( tak  )HAA. HUM.BA«  SIR  1 

=  (tak)  mu-sal~tu 


Now  b  a  h  r  e  ,  as  I  think  Boson  recognised  (It  416), is 

an  extraordinary  form  for  a  word  in  a  grammatical  list  to 

assume,  and  the  explanation  probably  is  that  it  is  foreign. 

Boson  has  very  reasonably  suggested  a  comparison  with  the 

Ethiopia  b  a  h  r  e  i  ,  and  the  Arabic  b  a  h  r  l",  lit,,  "of 

the  sea",  and  so  "pearl".  While  agreeing  with  him  in  his 

philological  compari son , I  sugges+  that  this  "stone  of  the 

sea"  should  be  "coral  "  rather  than  "pearl". 

v 

(tak)  HAH  .HUM* B A.  SIR  must  have  some  definite  point  of 
similarity  with  the  plant  of  the  same  name  (Ail  272)  which 
appears  to  be  called  "Y ello w(green )  Ring  of  the  Field", 

"  W01f~bond" ,  and  to  be  used  for  tooth-ache.  If  the  resem¬ 
blance  be  that  its  fruit  or  berries  are  like  coral,  we  may 
probably  seek  its  identification  in  the  Withania  Somnifera, 

one  of  the  Solanaceae,  the  red  berries  of  which  were  given 
me  by  a  yosul  priest,  and  were  to  b9  used  if  fumigation 
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(Section  14  B  ) 
against  toothache*  This  plant  gro./s  ir  the  Kurdish  Hills,, 

i 

(Tah)  h  a  h  r  e  is  ,  I  think,,  not  found  in  lists  of  spoil 
or  booty  for  the  good  reason  xif  it  be  coral f  the  source 
(the  Persian  Gulf  s  Sect „  28  )  had  been  in  Babylonian  hands  for 
thousands  of  years,,  and  also,  it  might  be  added  ,  the  val¬ 
ue  of  cor  al  i  s  n  0 1  v  ery  great,,  pi  in  y  (NH  XXXI I  ?  1 1 }  gives  its 
provenance  as  the  Persian  Gulf,  where  it  was  known  by  the 
name  of  ;:i  a  c  o  ,  Liko  the  Assyrians  he  compares  it  to  a 
red  berry  (the  cultivated  cornel)  t  The  modern  Arab  is  as 
fond  of  it  as  an  amulet  as  according  to  pliny ?  the  In di 
ans  were. 


The  fact  that  Coral  came  from  the  Persian  Gulf  would 
account  for  its  borrowed  Arabic  name.  He  can  compare  the 
Assyrian  (tak)  a  1  g  a  m  i  s,  which  has  91  believe  ,  no 
connection  with  the  Hebrew  a  1  g  a  b  i  s  ”hail,r  (Hommel, 

Sum.  Lesest,, ,  123,  n0  l),  but  is  the  Arabi  c  '"amethyst" 

with  the  -Arabic  article  attached,  I  need  hardly  add  that  the 
the  a  1  as  the  Arabic  article  had  long  been  recognized  in 

•v 

—  V  .  V 
a  1  g  a  b  1  s , 


(‘tak }  m  u  s  a  1  t  u  is  curious  here.  It  is  the  equi- 

.  v 

valent  (also  on  the  same  tablet,  CT»  XIV*  15/  for  (tak)s  a- 
m  a  i  t  u.  m  “blue  vitriol1*  (sect.  59  ).  It  may  well  be  an  en¬ 


tirely  different  word  n 

To  sum  up  this  receipt,  whi oh  I  suggest  is  the  purple 
of  Oassiusi- 

(l)..  It  is  a  receipt  prescribing  a  colouring  agent 
consisting  of  about  0o014/of  gold.,  4  %  of  oxide  of 
■tin  (?),28  %  antimony  and  some  salfcOetre)*  Even  in  the 


.•  * 
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(  Sec  t  i  onri  14^B ) 
modern  way  of  making  ruby  pasto  antimony  is  included.  "Topaz 
is  formed  by  adding  to  1000  parts  of  strass,  40  parts  of  an¬ 
timony-glass  (a  fused  and  imperfectly  oxidised  sulphide  of  an¬ 
timony)  and  X  part  of  purplo  of  Cassius.  Ruby  is  obtained 
from  tbs  ingredients  of  the  topaz  mixture  by  fusing  1  part  of 
this  with  8  parts  of  strass  and  allowing  the  fused  mass  to 
remain  at  the  temperature  of  the  furnace  for-  thirty  hours'1 
(r os coo , ii 39 1, 590 ) . 

(2).  The  comparison  with  b  a  ii.  r  e(==  Arab,  "of  th^  sea"), 

da, the  god  of  the  sea,  and  probably  certain  berries,  add  great 

( 1 ) 

weight  to  the  view  that  the  glass  is  like  rid  coral., 


(l)  A  note  on  a  b  a  r  u  should  be  added  here.  It  was  i- 
dentified  by  Oppert  with  antimony  or  tin  (see  MA  9),  his  jvi- 
doncy  being  an  inscription  of  Sargon  wherein  it  was  stated  that 
the  king  had  dedicated  seven  tablets,  of  gold,  silv  :;r ,  copp  er, 
lead,  a  b  a  r  u  ,  lapis, and  0I3.3ln.GAL  respectively.  Tour 
of  these  tablets  actually  survive, the  gold,  silver , copper ,  and 
one  of  a  substance  which  was  suspected  of  being  antimony.  But 
Berthelot's  analysis  (  of  the  facts,  after  the  tabl  3t  hid  been 
re-exami n  jd  ( COLL.  219  )  shewed  that  th -■  substance  was  net  anti¬ 
mony,  but  magnesite;  " shining,  white,  opqque,  compact,  hard, 
cut, and  polish  3d* . .not  a  sliver  of  central  metal  in  the  thick- 
ness. .. (but )" carbonate  of  magnesia, pure  and  crystallised"... 
"certainly  traces  of  silica".  A  b  a  r  u  was  then  identified 
with  magnesite. 

But  magnesite  here  as  elsewhere  is  surely  the  white  rock 
(commonly  chalk-lik e  )  (nutley ,  168  ) ,  and  therefore  I  su^.-q^st  that 
this  is  not  thy  equivalent  of  a  b  a  r  u  ,  but  of  CIS.3IR. 

GAL,  the  usual  word  for  alabaster  (sect..  30),  and  that  the  a- 
b  a  r  u  tablet  is  not  in  existence.  _ 

A  b  a  r  u  was  long  ago  compared  to  th  3  Syriac  a  b  b  a  r  a 
some  metal, lead,  and  the  Arab,  ol-abar , colly ri urn ( IB. 13 )~- anti¬ 
mony,  which  is  the  sense  demanded  for  Llo./fSt.  BAR  ,  some  form 
of  a  b  a  r  u  used  particularly  for  the  eyes  in  medical 
texts  (pRSlvi,  1924,  16). 

Meissn er (Reallexicon , ed. Ebert, 197 )  quotes  Thur  e au-D  an  gin (ra 
1907,  142)  as  shaving  that  in  Sumerian  times  antimony  was  added 
to  copper  to  make  an  all oy ( cf . al so  the  vase  made  from  pure  anti¬ 
mony,  Ber t hylot ,  Comp t s  r andus, 1887 ,  104 , 26. 3 ; quo t ed, Rosco  eii ,964  ) 
The  alloy  mentioned  is  ,  I  presume,  th  3  sam  3  as  that  whi  ch__ 
is  described  in  Harp  3r,  Letter s, 4 6 1, 7f f .  :  h  ^  s  i  n  e  r  i 

3  £  i  q  1  u  A. BAR  3  siqlu  e  r  i  4  3  3  k  a  s  p  i. 

Tiglath  pileser  took  a  b  a  r  u  from  Malatia(V; 39 ), which 
is  only  30  miles  S.W.  of  Keban  Laden,  where  a  sulphide  of  anti¬ 
mony  and  tin  is  found. 

Tor  another  receipt  containing  a  b  a  r  u  cf . Sect . 2b, u. 
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Section  14,  C„  Doos  tusk  uv.  .==  tutia,  cadmia? 

In  the  works  of  the  alchemists  of  tho  Middle  arcs  will 
ho  found  the  name  of  a  metal  ,  tutia,  (in  French,  t  u  - 
c  i  a  )  which  has  hocomo  in  modern  times  t  u  t  t  y.  This 
word  replaced  the  cadmia  of  the  ancients  (  Bertholot,* 
Coll. ,  241),  which  had  several  meanings:  it  was  the  ore  hy 
whi  ch  copper  could  b  ©  coloured 
yellow  (Diosc.  ,  and  Pliny,  hoscoeii,  642)  ,  and  accord¬ 
ing  to  Borthelot  (ih.  26 )  it  was  animpuro  oxide 
of  zinc, mixed  with  oxide  of  cop 
per.nay^even  with  oxide  of  lead, 
and  oxide  of  an  timony,arseni-' 
o  u  s  acid  ,  etc.  ibn  Boithar  (No.437)  says  that  t  u 

t  i  a  , like  cadmia,  is  found  in  furnaces  whore  copper  is  ' 
melted,  and  that  there  are  three  kinds.  To  go  back  further, 
I  may  quote  Roscoe(ii,  642)  on  cadmia:  "  Ari stotl e,  in  the 

fourth  century  BD  c. , mentions  the  preparation  of  brass  un¬ 
der  the  name  of  Mossino«cian  copper,  which  he  describes  as 
being  bright  and  light-coloured, no t  produced  by  the  addi* 
tion  of  tin, but  by  its  having  been  melted  with  a  peculiar 

earth  found  on  the  shores  of  the  Bi  ack  Sea" . : 

X  ft 

"The  same  word  is  also  used  .  ..(  by  pliny  )  to  desinate 
the  sublimate,  consisting  of  impure  oxide  of  zino  found  in 
the  brass-founders’  furnaces". 

Mow  our  problem  is  therefore  two-fold  :  .  can  z  u  S  k  u 
to  reconciled  philologi colly  to  t  u  t  i  a  ,  and  can  t  u  t  - 
ia  bo  made  to  represent  or  include  at  any  period  of  its 
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(Section  14 ,  C  ) 
use  our  oxide  of  tin, with  which  we  have  identified  t  u  s  - 
k  u  ? 

It  is  a  question which  cannot  be  answered  definitely. 

T  u  t  i  a  is  a  strange  word  appearing  in  Arabic  none  can  t 

tell  whence, and  it  would  be  within  the  bounds  uf  possibili¬ 
ty  that  the  word  had  suffered  in  being,  let  us  assume,  bor¬ 
rowed  by  merchants  or  chemists  from  the  Assyrian  t  u  s  k  u. 
Moreover  certain  parallels  can  be  adduced  for  such  va  • 

ries:  3  and  K,  for  instance,  become  transposed  in  the 

v 

Arabic  form  of  Alexander,  Iskander  j  .and  S  with  p 

v 

merges  into  2,  as  in  the  Assyrian  ha  s  h  u  ru  ,be- 

_  v 

coming  the  SYriac  h  a  z  u  r  a  "  a]bple,fe  Of  S  into  THit 

would  not  be  necessary  to  quote  examples*  Of  X  from  $'r\ 

(Greek  from  Persian)  under  the  influence  of  another  X,  wo 

can  find  an  example  in  Khshyarsha  ? Xerxes* 

v 

It  i  s  clear  that  S  and  K  or  S  and  E  may  play  strange 
tri  cks. 

On  the  other  hand  t  i  n  is  not  reckoned  as  one  of  the 
possible  equivalents  for  t  u  t  i  a  4  Yot  it  must  not  be  for¬ 
gotten  that  the  earlier  classical  chemists  ware  prone  to 
confuse  all  white  metals:  cf.  Berthelot,  (ooll„ 7  230  ) : 

"  Tout  mdtal  ot  alliag^  rouge  ou  jaune  ,  alterable  au 
feu,  ssappelait  \&}\K  o  3  ou  aes  s  tout  mdtal  ou  alii  age 

blanc  .  fusible  ou  alterable  au  feu,  s’  app el ai t  a  lsorigine 
pM'mb*  plus  tard  on  distingua  deux  varieties?  le  plomb  noir, 

qui  comp ren ait  notro  plomb  et  ,  plus  raremeny  ,notre 

antimoine,  etc,  •  et.  le  plomb  blanc,  qui  romp  ren  ait  nothe 

etain  et  certaines  alliages  de  plomb  ©t  .  21. !  argent  l!  , 

pranchet  (98  )  says  much  the  same  thing. 

There  i s  an  interesting  Ide tail  quoted  by  pergusson 


* 
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C  Section  14,  c  ) 

(  palaces,  169)  from  a  Persian  author  ,  concerning  the  great 
hall  of  herxes  at  persepolis:- 
"  \  Persian  author  quoting  a  more  ancient  one  says  !  it  is 
related  that  in  ancient  times  persons  ascended  to  the  sum¬ 
mits  of  these  columns, now  fallen,  and  took  earth  and  clay 
therefrom,  whi  ch  they  crushed,  an c"  found  amongst  it  Indian 
tutty,  useful  as  a  medicine  for  the  eyes''",. 

Presumably  this  tutty  came  from  the  ancient  glaze,  and 

the  story  will  then  form  a  small  piece  of  additional  evidence 

v 

that  the  word  t  u  s  lc  a„  .  ,  already  mentioned  as  used  in  an 

eye— salve, may  really  he  the  same  word  as  t  u  s  k  u  ,  and  *  so 

v 

—  assuming  the  possibility  that  t  u  s  k  a  .  0  represents 
the  zinc  of  eye-salves,  but  equivalent  to  tusk  u,  oxide 
of  tin- - perhaps  add  a  little  weight  to  the  suggested  ety¬ 

mology  for  t  u  t  i  a  . 

Lastly  we  find  a  noun  used  in  conjunction  with  t  u  s  k  u? 

^  i  k  u  /secto  25, Rand  T  ,  vi,  2  and  ll),  which  I  take  to 

y  _  _ 

be  the  Syriac  sfy  a  g  !  t  h  a  lotio„  The  washing  of  pom- 
pholyx  (an  impure  form  of  the  oxide  of  zinc  )  is  described 
in  Dioscc ,  V,  lxxxv,  and  a  chapter  is  gi  iron  to  it  in  Zosimus 
(Berthelot,  Coll  e ,  20l) , 

To  sum  up:  we  may  ,  I  t  hink?  reasonablyconslder 

that  oxide  of  tin  produces  the  results  for 

which  t  u  s  k  u  is  prescribed,  at  least,  in  sufficient  mea¬ 
sure  for  us  to  accept  the  identification  as  plausible, 

4s  tin  was  within  fairly  easy  reach  of  Nineveh,  and  as 

tin  appears  to  have  been  used  in  glazes  as  early  as  the 

XHIth  century,  there  is  nothing  improbable  in  our  identify 

cation.  Moreover,  it  must  not  be  overlooked  that  we  have  as 

yet  no-  satisfactory  word  for  "tin"  in  Assyrian. 


. 

' 


(  S  0  c  t  i  o  n__14iC,  and  14  continued)  41 

Whether  there  is  any  etymological  connection  between  t  u  s- 

h.  u  and  t  u  t  i  a  is  uncertain  but  the  re  is  no  little 
attractiveness  about  the  suggestion. 

(Sect,  14  ,  continued) 

To  continue  with  the  Assyrian  glass* 

v  — 

The  next  kind  of  d  u  s  u  is  that  described  as  "green'.' 
Seot„  250  s  (a  repetition  of  pi,  6,  qiv,  1,  ffe)  ,  the  passage 
in  which  the  receipt  is  given,  contains  no  mention  of  a 
glass  base  to  which  the  colouring  agent  is  to  be  added, but 
it  begins  with  the  remains  of  a  single  character  which  is  al¬ 
most  certainly  the  "ditto"  sign,  such,  as  is  common  at  the 
beginning  of  medical  receipts, whenever  a  repetition  of  the 
initial  clause  of  a  preceding  medical  prescription  is  in¬ 
tended,  Here  it  must  refer  to  the  preceding  receipt  for 
some  form  of  d  u  ^  u. 

The  components  for  making  "green  d  u  ^  u"  (crystal)  are 
as  follow:- 

("As  before"  ) 

Add  Arsenic 

Put  in  a  mould,  fire  for  seven  days,  take  out 
after  ten  days 

Add  3600  parts  of  iron  rust(?) 

_1  part  washed  m  i  1 'u  ~  salt(petre) 

Some  washings  of  oxide  of  tin  ( ?  ) 

1  part  chalk 

1  part  alkali 

Crush,  sift,  mix,  and  fire  again. 


-f  n 
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Section  15,  Arsenic 


in  the  above  receipt  I  take  the  first  ingredient  (hither¬ 
to  unidentified)  to  be  arsenic  in  some  form  for  the  follow¬ 
ing  reasons; 

v 

In  di °c.  ussing  this  mineral  (tak)  AS.  GS. GE  ,  we  must 

also  consider  alongside  it  another  which  from  its  apparent 

similarity  must  be  connected  with  it0  This  is  (tak)  AS. 

/  >  v 

HAR  or  (takJAS.HAft  ,  wi  th  which  I  identified  arsenic  in  some 
form(pRSM  1924,  24  )c  we  can  now  go  agood  deal  further. 

Lot  me  premise  by  putting  forward  and  augmenting  the  ar¬ 
guments  given  there: 

Consider  the  following 
SIM.BI  ==  e  1  1  u  (Br.  5179) 

SIM*BlcZI  ==  e  gu  (Br.  5180) 

v  —  _  . 

3 IM.Bl. ZI. DA  ==  e  g  u  ,  a  m  a  m  u  ,  g  u  h  1  u  (.Br. 


5181.5182:  SAI  13546) 

Y  (1) 

SIM.BI.  ZI„  DA.  SlG-oSIG  =  AS.HAR  (CT*  XI VH,  8 ,  obv.  14  ) 
SIM.BI.  ZI.  IGI.  TAK.  NU  ="  0  g  u  for  colouring  the  eye" 

==egu  ^  a  eki 

(2)  _ 

e  g  u  (CT.XIV,8,Qbve  VI)  ' 

=s=  1  e  r  u  ,  s  T  p  u  (Bi*.  5187,5188  ) 

v 


IMtSlGoSlG 
SIM.BI.GUSKIN 


Y  V  __  y  — 

SIMoGU SKIN  ==  leru  ,slpu,damatu 

(BR.  5198-5200)  and  probably  s  i  n  d  u 

v 

h_  u  r  a  s  u  on  CTSXIV,8P8,  the  se.  ipi 
being  a  glass (see  SAI  3564) 

4.SIM.GUSKIN  ==  sTpuPsindi  huras  i  (SAI 

6  297) 


( 1)  "Yellow  e  g  u  "  . 

v  v 

(2) " Yellow  earth".  Cf*IM.GUSKIN  and  IM.GUSKIN. 3IG (Schell, 

RA,  19  21,  6^  ) . 


' 


’  ■  " 


» 
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15  )  45 

v  v  _  ,  _ 

IM.  G-USKIN  ==  s  i  p  u  ,  illur  p  a  n  i  ,  k  a  1  u 

(Bra  8487,  SAI  6352) 

IMo  SIM*  TAK  .IS  —  1  o  r  u  3  sindi  ni  0 .  „  (SAl  6  296) 

G  u  h  1  u  was  rightly  identified  "by  ziiwnern  (see  MA  215) 

with  kohl  ‘'eye-paint"* 
v  v 

SIMoBl^GUSKIN  "gold  paint  etcc ,  I  identified  with  or- 

pinion tj  auri  pigmentum,  the  yellow  tri sulphide  of  arsenic 

(PRSM  19  24,24).  I  took  SIM.Bl,  SIG.  SIG  by  analogy  to  have 

haen  read  sindu  arqu  y  ©1  low  paint",  and  thus,  (in 

spite  of  a  small  difficulty)  to  ha  the  origin,  by  a'iner- 

chants  garbling",  of  sandarake,  sandarach*  The 

difficulty  was  that  sandarach  is  rather  the  orange  sulphide 

of  arsenic  than  the  paler  orpiment:  but  such  a  confusion  is 

quite  probable*  San  dr  aohos  ,  according  to  some  ,  covers  both 

the  red  and  yellow  forms  of  arseni  c  (Berth elot,  Hi  st.  ii ,  129  ) . 

Y  v 

Moreover  ,  it  will  be  noticed  that  both  SIM.Bl. G-UGFIIK  and 
v  „  v  - 

SIM.Bl.  SIG.SIG  ==  1  e  r  u  and  s  i  p  u  ,  so  that  even 

in  Assyria  such  a  confusion  may  have  occurred. 

(Tak)  ASaHAR^^in  its  close  c  '-nnection  to  the  above  list 

I  took  to  be  some  form  of  arsenic, but  one  slightly  dif  ©nment 
V  V 

from  SIM,. Bl 0 GUSKIK  ,  since  both  these  drugs  are  used  sido  by 

side  in  AM  12„8,6t  on  the  preceding  page  it  will  be  seen 

to  b©  defined  (in  the  form  \S.II4R  )  as==r,!gellow  e  g  u" , 

(?) 

e  g  u  h©ing  the  synonyrr  of  g  u  h  1  u  "kohl’.' 

C 

Y 

(1)  Ther  >  can  be  no  doubt  that  this  is  the  same  as  (tak)  AS. 
kAR:  the  formr.-r  occurs  in  AM  10  times,  the  latter  6tfrmes. 

t 

(2)  Sargon  (VIJIth  cent.)  took  SIM.Bl. 31. DA  from  near  the  town 

of  Kinaki,  and  Tukulti-Ninurta  took  it  from  ^indani  (BoFr. 46,41 


. 

.  ■.  • 


' 

(Section  15) 


d/i 

Exactly  parallel  to  IM.3IG.3IG  "yellow  earth"  is  the  Syr. 

I'.vt*."  earth  of  gold"==  arsenic.  The  Syr.  MS.  in  Ber- 
thelot ( ii, 15 )  gives  "a  reference  to  "the  earth  of  Armenia 

which  is  very  yellow:  it  is  the  golden  arsenic". 

The  medical  texts  hear  out  the  theory  of  its  being 
arsenic,  ( tak ) as. hAR  teinr  used  chiefly  for  eyes (see  my 

article  kjb). 

Working  on  the  base,  therefore,  that  (tak ) Ab.j&AR  is  a 

form  of  arsenic,  we  can  follow  up  this  idea  in  seeking 

a  meaning  fo»  (tak)  Ajd.GE.GE  >  which,  would  appear  to 

e  built  up  on  the  same  base  Ao, 

(tak)  aS.GE.GS  may  be  written  with  its  first  sign  b” 

or  ,  and  the  form  (tak)  AS '[Vis  the  same  word,  as 

Thureau-Dangin  shewed  (RA,  19 21,  13d  ) .  There  is  therefore  no 

v 

no  doubt  about  the  pronunciation  .3.  A  third  drug 

v 

occurs  as  (tak)  MUK.  A3.GS.G2. 

v 

If  wo  take  the  base  AS  as  the  foundation  of  these 
V  v 

two  words  A3.HAR  and  AS  .GE. GS  ,  the  first  one  of  which  we 
presume  to  be  a  form  of  arsenic,  we  shall  find  an  amusing 
confirmation  of  our  theory  in  Assyrian  botany.  in  aK  265 
I  identified  the  plant  (u)xS  as  a  s  a  f  o  e  t  i  d  a 
on  several  grounds  which  appeared  to  me  to  be  satisfactory. 
„hat  connection  is  there  between  a  s  a  foe  tid  a 
and  arseni'  ** 

HAI<  ==  e  £  e  n  u  "smell"  (3r.8  5'24  )  so  that  with  this 
idea  of"  smell"  (tak)  aX.^AR  gives  the  idea  of  being"  the 
mineral  smelling  of  a  s  a  f  o  e  t  i  d  a  " ,  i.  e. ,  a  no¬ 
toriously  evil-smelling  plant,  known  for  this  reason  as 
alliaceous  from  its  garlic-like  .smell  or  taste.  Mow 
this  garlic  smell  is  exactly  one  of  the  tests  of  compounds 


. 
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.•r  arsenic:  ;f Arsenic  compounds,  whan  heated  on  charcoal  give 
a,  white  encrustation  far  from  the  assay,  and  at  the  same  time 
fumes  having  a  garlic  odour  are  emitted" (Rutley, 284 ) ,  This 
applies  to  native  arsenic  ,  realgar,  and  orpimen t .  We^have 
thus  a  mutual  cenf irmation  of  the  two  identifications,  asu 
foetida  and  arsenic. 

To  define  (AS.GS.GE  a  little  more  closely: 

GE  ==  d  a  k  u(SAI  4  8 20 )  '  crush"  :  s  a  b  a  r  u  (Br.  6826) 

,  V 

"break"  ,  so  that  perhaps  we  may  see  in  the  word  (tak)AS.GE. 

GE  some  powdered  form  of  arsenic.  It  is  used  in  AM  about 

10  times.-  for  t  e  m  p  1  e  s  (EU.KU.  (tak) AS.G3.GE  ,  i.e,, powder 

of  arsenic  ,19,1,6:  cf.SM  ii,  r  3  arsenic  for  temples):  for 

eyes (85.  2, 7 :  0fo  SM  ii , 94 , arsenic  for  eyes)  :  for  ears  (33, 

1,26  :  37,2 ,r.^,P:)  .Other  occurrences, 7 , 1, r . ii  6:  29,2,9  : 

29,4,  r,  6  :  46,  1,  23  :  47,3,31). 
v 

( t ak ) kU n  „  AS ,  G  S .  G  S ,  lit.  "marrow  uf  arsenic  ,  would  appear 

to  bo  gold  powder  , probably  as  a  paste, for  it  is  used 

for  redecorating  a  crown  of  alabaster (  see  Langdon ,Keubab„ 

Koanigsinschr. , 270, 36) ,  so  that  it  would  again  seem  that 

(tak ) AtL GE. GE  is  some  kind  of  orpiment  in  powder,  which 

is  made  into  a  paste  dor  pain  ting,  whi  ch  is  called  (tak) 

MUiL.  Ao* GE.  GE  .  It  is  possibly  the  Syriac  n  u  r  '  t  h  a 

"paste  of  arsenic".  in  the  form  (tak  )  Mliy,.  AS .  C  I.  GE  d  i- 

g  i~i  i  ".arsenical  paste  for  the  sight"  ,collyrium,  it 

was  brought  as  booty  by  sargon  from  Babylon  (opport  and 

.  .  v 

Kan ant,  La  Gde„  Inscr,  de  Khors. , 1 . 14 2)  .  (Tak)  KUH.A3. 

G43» Gi5  occurs  AM  7 , 1, i v, £ . but  probably  not  as  a  medicament, 

A  lump  of  aur ipigmen turn  was  found  at  Zinjirli  Lusch- 

an,  Ausgrab. , 261, quoted  by  Meissner,  in  Ebert,  Reallexicon 
278  ) 

in  our  present  text  for  the  making  of  green  glass  (tak) 


. 
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(Section  1  *  -  1  6  i.  1  7  ) 

46  C  il  , c i  "  ars  eni  c  "  as  one  of  tho  components,  ;]*n  Sect.  ^ , 

AA; wo  find  IM.SIG.3IG  "yellow  e^rth”  (i.«. ,  arsenic)  added 
in  the  making  of  aventurino.  Actually  1  of  arsonio  is  used 
in  the  making  of  crown  glass  (pellatt,  44  ). 

Section  16 .  BarummuC?),  Iron  R  u  s  t  ;  i  ) . 

Tho  word  b  a-  r  u  m  (?)-  m  u(?)  is  tho  next  prohiom. 

R  urn  is  fairly  certain  :  m  u  is  possible.  This  word  obvious¬ 
ly  represents  tho  chemical  addition  which  id  to  turn  the 
glass  green  0r  (  owing  to  the  unfortun  ito  inability  of  the 
Semite  to  distinguish  between  green  and  yellow),  possibly 
yellow,  Lore  ,  ho  we*  Dr,  when  we  remember  the  popularity  of 
green  glass  m  ancient  times,  the  probability  is  that  it  is 
■;  r  e  eo 

Kow  the  usual  agent  for  making  glass  groon  appears  to  have 
been  ;pper  but  hero  we  have  no  indication  of  this,  ferrous 
Oxide*  however ; was  another  agent  for  the  same  purpose (poscoe, 

;li_  G9l)  ana  we  might  perhaps  see  the  Syriac  root  T_k'> 

cerrosi t.  in  b  a-  r  u  m  ( » ) ~m  u(?)  with  a  meaning (i  suggest) 
‘'rust  Unfortunately  all  our  premises  are  so  doubtful  that 

we  cannot  arrive  at  any  definite  conclusion. 

S  e  fVt  i  o  ill'/.  Summary  of  the  preceding 


We  may  thus  summarize  the  preceding  identifications. 

First  Frit  was  called  A  h  u  s  s  u. 

l) ,  Of  „  powell  (22)  :•  "Ferri c  oxide  when  exposed  to  heat  has  a 
tendency  to  part  with  oxygen  .and  bec^m*  ferrous  oxide.  Metallic 
iron, mixed  with  the  ingredients  of  glass, combines  with  oxygen 
to  form  the  fDrrous  or  the  magnetic  oxide”.  Roscoe,  ii,  1223  y 
Freshly  formed  rust  usually  contains  considerable  quantities 
of  ferrous  hydroxide  and  carbonate. 
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The  simple .  •  .  .form  of  glass  appears  to  have  D e on  call  ad 
s  1  r  s  a  ,  and  this  -op airs  to  have  boon  used  in  a  special 
form,  s  i  rs  u  n  a  t  k  u  ,  "melting  (? )  glass” ,  perhaps  for 
mixing  with  othors. 

L)  u  s  u  t  tho  name  for  "crystal  glass”  contained  tho 
components  of  the  preceding  gl  *ss  s  i  r  s  u,  with  a  littlo 
variation  in  the  proportions,  with  tho  addition  of  t  u  s- 
k  u  (either  oxide  of  tin(?),  or,  with  an  extended  possibili¬ 
ty /’tutty")  and.  oyster  shell,  or  pearl  (?),  and  this  was  pro¬ 
bably  used  as  a  base  for  making  "greon  Crystal”.  Another 

v 

form  is  called  dusu  ibbu  "clear  crystal”. 
Section  18  other  Forms  of  Glass. 

can  proceed  to  two  other  forms, of  which  the  ingredi¬ 
ents  are  lost.  These  are  torsi  t  u  and  ui  k  u  , 

Z  u  k  u,  as  I  h  iv o  already  tried  to  shew,  appears  to  bo  a 
form  of  glass  or  glaze  (sect.  la).  T  e  r  s  i  t  u  is  obvious 
ly  a  glaze,  since  it  is  to  be  poured  on  burnt  brick  (Sect, 

2  R,  is ) . 

This  1  otter , t  ers  i  t  u  ,  comes  fourth  in  order  in  the 
succesive  receipts  given  in  these  texts  thus:- 

l).  Simple  clear  glaze  or  frit. 

*">).  Tho  making  of  oxide  of  copper. 

3) „  The  making  of  3  u  k  u 

4) .  The  making  of  tarsi  tu 

The  natural  explanation  here  is  th  it  these  results  aro 
to  be  taken  in  their  progressive  order,  although  ,  I  ad¬ 
mit,  this  cannot  be  maintained  consistently  throughout  these 
texts..  But  we  can  see,  not  only  from  the  internal  evidence 
of  tho  receipt  for  t  o  r  s  i  t  u  (LL.  44  ;ind  47)  that  cop- 


i  -i  .  ••  ;  C!  . 


sr-  :  ‘  ■  • 


' 


■g  ■ 

' 

' 


c  t  i  o  n  1 


48 


p-3r  was  on o  of  tho  ingredients  :and,  since  it  was  to  be  spread 
on  burnt  brick,  it  must  have  boon  a  glaze:  wo  have  thus  at  tho 

fourth  process  .irrivod  at  tho  making  of  bluo  glaze. 

,ir:ali  atari  soaking  for  tho  components  of  t  o  r  s  i  t  u, 
w.  3  find,  in  tho  next  section  ,  them  eking  of  b  1  u  o  gl  i  s  0. 
eh,  vdnon  finally  mol  tod,  is  to  bo  pourod  into  a  hot  t  a  p- 

t  i 


30  parts  torsi  t  u 
do  parts  s  i  r  s  u( simple  glass) 
y  parts  alkali  (in  some  special  form) 
p  p  ar  t  s  eh  al  k 

roasted  s  a  n  d  u  (rod  mineral,  hero  mercury?) 


phi s  is  to  nuke  u  k  n  u  * 

Clearly  wo  havo  to  find  some  agent  in  the  components  which 

will  cause  the  glass  to  become  blue,  and  I  think  the  only 

solution  is  contain od  intersitu  which  ,  as  T  tried 

\ 

to  shew  above,  was  a  blue  glaze  containing  copper.  This  , 
when  molted  with  tho  other  ingredients  ,  vail  doubtless 
produce  the  blue-colour. 

Hon ce  t  e  r  s  i  t  u  would  definitely  appear  to  bo  a 
glaze  or  gl  ess  made  with  oxide  of  copper. 


There  is  an  interesting  piece 


of  practical  direction 


in  1.^7,  in  the  receipt 


for  making  torsi  t  u,  the  blue 


(l)on  s  an  d  u  as  cinnabar,  see  Sect.  33.  On  cinnabar  in 
Flags  see  Sect  h-  hut  I  am  uncertain  whether  wo  should  see 
££»J®«bero  ®d  yat  it  is  difficult  to  find  another  "rod 
+0ne"so  satisfactory.  It  can  hardly  be  minium, red  lead, 
fJScausa  minium  is  already  roasted  (from  white  lead),  and 
besides,  tho  Assyrian  for  red  lead  is  s  a  s  u  v3oct.3o. 

Nor  o  n  it  well  be  red  oxide  of  iron,  for  that  would  e 
either  (tak)  KA  or  one  ofits  compounds  (Sect.  4  1)  It  is  cur.  on 
that  no  quantity  is  stated:  cf ,  Sect  28,  c*,!.-1 1). 


*• 
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1  8  ) 

glaze  :  the  chemist  appears  to  have  given  a  note  on  the  proper 
moment  for  adding  the  glaze  to  the  copper.  This  appears  to  de¬ 
pend  on  the  "boiling"  (•  )  of  the  metal  before  some  wine  which 
is  presumably  put  on  the  furnace,  or  otherwise  brought  into 
connection  with  it.  It  need  hardly  be  mentioned  that  alcohol 
boils  at  173°,  so  that  obviously  it  is  not  intended  that  the 
wine  should  be  put  alongside  the  metal. 

Leaving  tersitu  as  the  blue  glaze  made  with  oxide 
of  copper,  we  can  discuss  the  other  glass  z  u  k  u  .  \s  we  saw 
on  p.  24,  it  is  composed  of  a  h  u  s  s  a  (possibly  the  simple 
frit  on  p.25  ),and  something  else  which  is  lost.  It  follows 
the  preparation  of  copper  oxide,  and  precedes  the  making  of 
the  blue  glass  or  glaze  which  we  know  definitely  contains  the 
copper.  The  natural  presumption  is  that  z  u  k  u  is  the  plain 
glass  base  to  which  the  copper  must  be  added  to  make  ter¬ 
situ.  It  will  differ  from  the  simple  glass  s  i  r  s  u  in 
some  way,  probably  in  the  omission  of  some  proportion  of  salt¬ 
petre  or  carbonate  of  lime.  It  may  possibly  be  connected  with 
the  inebrew  which  (on  the  analogy  of  the  Reb. 

’JV.T^Tr  ,i.e.,  the  Assyrian  h  T  1  u  t  i  y  a  t  u  =asa 
foetida(AR  133)  )  may  represent  two  Assyrian  words  in  one,  the 
Vj)  representing  z  u  k  u  ,and  the  7)N5>some  corruption:  it 
must  not  be  forgotten  that  jt  yui  is  the  same  as 
a  duplication  of  form  which  at  once  indicates  some  corruption, 
or  borrowing  of  a  foreign  word. 

The  natural  derivation  of  z  u  k  u  -"glass"  would  be  z  a- 
k  ..  "  clear" 


■ 

_ 
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Suction  19.  The  V  a  k  i  n  g  of  Copper 

Scale. 

Sect,  2^,G  fives  tho  receipt  for  making  the  copper  scale 
which  will  five  the  hluo  colour  to  the  a laze. 

This  receipt  is  corroctly  inserted  by  tho  Assyrian  chemist 

"between  the  simple  frit  and  the  pi  wss  which  is  to  load  to  the 
r3sulting  blue  glass.  Unfortunately  the  latter  part  of  the  di¬ 
rections  for  making  the  copper  scale  (oxide)  !s  broken,  but  it 
seems  clear  that  the  method  is  the  common  ancient  one*  10  ma~ 
nu  of  copper  are  to  be  heated,  beaten  ,  and  spread  in  the  sun. 
hoscoe (ii , ^ 21 )  thus  describes  cuprous  and  cupric  oxides- 
"  Copper  scale,  which  falls  from  hot  metallic  copper  when 
it  is  worked  wi ththohammer,  is  a  mixture  of  these  two  ox¬ 
ides.  The  portion  of  the  scale  next  to  the  metal  consists 
of  the  red  cuprous  oxide, while  the  outside  portion  is  com¬ 
posed  of  the  black  cuprous  oxide.  Dioscorides  and.  pliny 
mention  the  existence  of  the  red  compound,  indeed  they  dis¬ 
tinguished  two  vari eti es,  the  one  obtained  in  tho  form  of 
a  finely  divided  powder  by  pouring  water  on  the  surface  of 
froshly  melted  copper,  ;and  termed  f  1  o  s  a  e  r  i  s,  .and 
the  other  obtained  as  copper  scale  and  termed  a  e  r  i  s 
s  q  u  am  a  ", 

Pliny's  description  is  as  follows:- 

"ihe  flov/or  ,  too, of  copper  is  also  used:  in  medicine: 
a.  substance  which  is  procured  by  fusing  copper,  and  then 
removing  it  into  another  furnace,  where  the  rereated  section 
of  the  bellows  makes  the  metal  separate  into  small  scales, 
like  the  husks  of  millet,  and  known  as  "flower  of  copper". 
These  scales  are  also  separated,  when  +vo  cakes  of  metal  are 
plunged  into  water:  they  become  red  ,too,  like  tho  scales  of 
copper  known  as  "1  e  p  i  s  ",  by  means  of  which  the  genuine 
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f  lower  of  copper  is  adult  or  at  ad,  it  being  also  sold  under  that, 
noma.  This  last  is  made  by  hammering  nails  that  are  forged  from 
th o  cakes  of  mot; xl ' '  (f  k  XXXI V ,  24  ) . 

The  method  given  in  Blancourt,  (7?)  directs  that  the  copper 
should  be  burnt  in  a  closed  crucible  for  four  days  (but  not 
molted):  then  it  should  be  beaten  on  a  porphyry  stone,  sieved, 

and  a  black  powder  will  be  the  result.  This  should  be  spread 
on  the  tiles:  then  put  back  in  the  furnace  for  four  days  more, 
taken  out,  and  the  ashes  blown  off,  reduced  to  powd  or  and  sieved. 

For  the  method  in  the  Syr.  - Arab.  MS  of  r  ortholot,  see 
his  Coll., ii, 31  .  Here  ,  too,  th-?  result  is  to  bo  opposed  to 
the  sun.  It  will  be  noticed  that  in  Sect.  2n,  C,  there  is  a 
mention  mad;*  of  "tho  roof "  ,  vhi  cv ,  i  presume,  is  for  tho  same 
purr  o  s  e . 


Section  20.  U  k  n  u  me  r  k  u 

We  saw  in  Section  1°  how  "blue  (lapis)"  was  to  be  made.  This 
is  followed  in  sequence  (sect.  23, c)  with  directions  for  ma¬ 
king  uknu  mer  ku  =="m  e  r  k  u  -  blue".  fq  e  r  k  u 
I  take  to  b.j  from  e  r  e  k  u  ,  comparable  with  the  Heb.Tfh  9 
"to  mould  bread".  It  is  hardly  likely,  I  think,  that  m  o  r  k  u 
indicates  a  different  shade  of  blue  •  the  mention  of  t  a  m~ 
s  i  1  t  u  "mould",  as  distinct  from  the  ordinary  word  t  a  n~ 
t  i  "  a  melting  pot"  is  a  very  good  indie  ition  of  the  meaning. 
Reduced  to  the  same  common  denominator  as  the  preceding  the 
receipt  gives 

30  parts  fine  torsi  t  u 
10  parts  crushed  s  i  r  s  u  -glass 
10  p  irtk  sand 
1/24  parts  chalk 


- 


■ 


• 
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The  proportion  of  glass  containing  copper  oxide  in  this 
receipt  is  nearly  half  as  much  again  as  in  the  preceding. 

Sect.  2%h  contains  as  many  as  ten  ingredients.  Several 
of  thorn  may  bo  merely  decolourising  agents,  especially  the 
two  forms  of  ar sonic . ty rax- gum  occurs  , as  in  the  first  frit. 
Unfortunately  the  colour  of  tho  resulting  glass  is  partly  lost, 
but  the  name  appears  ,  f  rom  what  is  left,  to  have  somo  similar¬ 
ity  with  tnu  preceding  (==  u  k  n  u  m  a  vr  k  u„;  ).  It  is  not 

unreasonable  to  suspect  some  additional  tint,  which  is  to  bo 
introduced  by  the  unknown  main  component,  which  is  prescribed 
in  so  large  a  proportion. 

T'ho  components  ar o 

30  prprts  t  o  r  s  i  t  u  (glass  made  with  copper  ) 

v 

90  parts  t  a  r  a  b  a  n  u  s  a  d  da 

l/l2  part  of  s  i  r  s  u  -glass 

l/ 24  part  of  chalk  of  the  sea 
s  a  n  d  u  (ci^abar) 
l/60  part  of  m  i  1  1  u  -  salt(petre) 
l1  parts  arsenic  (realgar? ) 

1/24  part  of  male  rod  alum 
l/20  part  of  orpiment 
3  parts  ttstyrax-gum 

hero  cl  early"  the  main  addition  to  the  blue  glass  is  t  a  ra- 
v 

b  a  n  u  sad  d  a  :  the  others  aro  unimportant.  At  first 
sight  t  a  r  a  b  a  n  u  appears  to  be  an  ~anu  form,  liko  so 
many  of  tho  pi. ants  or  plant  -  products  (aK  XX ) ,  and  it  may  be 

r ' 

phi l ol o gi call y  connected  with  the  Arabic  soil,  dust, 

earth,  s  a  d  d  a  i  s  .an  adjective  from  sad  a  d  .u  "to 
draw" ,  so  that  if  these  premises  are  correct  the  words  would 
mean  "earthy  product  which  attracts" , for  which  j  suggest 


“ 


■ 


' 
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lapis  m  a  g  n  o  s. 

It  will,  however,  bo  soon  in  Sect.  4  2  that  tho  truo  magne- 
tic  iron  is  ( tak  )ka.GI.N  a  .DIB.  jd„  ,an_  entirel.,  different 
word,  now  aro  the  two  to  bo  reconciled* 

First,  it  is  clear  that  the  most  probable  mineral  here 
would  bo  oxide  of  mum7: an oso,  which  will  produce  a  purple,  or 
a  dark  brown  (  Sect.  6),  or  violet  (black  oxide  of  manganese  and 
nitre, Roscoo, ii, 59 1)  .  in  fact  ,it  might  almost  bo  claimed 
that  oxide  of  manganese  is  really  the  only  possibility  loft 
for  us, unless  we  include  cobalt. 

It  would  seem  that  the  ancient  confusion  between  m  a  g  - 
n  .3  s  and  manganese  is  present  here.  Pliny  (Nn  XXXVI ,  66  ) ,  as 
is  well  known  , confuses  manganese  with  the  magnet-stone  ,  for 
ho  says  that  the  latter  was  added  to  glass.  According  to 
Dillon  (7  7 )"  the  magnos  lapis - magnetic  iron  ore*  -or  load¬ 
stone -  is  the  last  substance  in  the  world  anyone  would 

think  of  adding  to  glass"  The  confusion  is  explained  by 
Beckmann  (hist,  of  inventions,  ii,  237,  quoted  Bost.ock, Pliny ,NH 
VI,380)by  saying  that  manganesois  "a  substance  which  has  a 
resembl  mce  to  the  magnet".  If  they  could  confuse  the  two 
in  Pliny's  time,  how  much  more  would  they  be  likely  to  do  so 
in  the  Seventh  Centuyy  B.C.  •  After  all,  the  word  manganese 
is  nothing  more  than  a  corruption  of  the  word  magnos 

(l  ert.helot,  Coll .  ,  256 ) ,  or  m  a  g  n  e  s  i  a  (oxford  Concise 

.  v 

Diet., 49 8).  As  I  mentioned  above,  t  a  r  a  b  a  n  u  sad 

d  i  is  definitely  .not  the  Assyrian  for  magnet.  the  real 

word (tak )R4.GI. Da. DIB, BA -  does  not  occur  in  these  texts 

But,  when  we  remember  that  th.j  Egyptians  used  manganese  to 

obtain  a  purple  tint  as  far  back  as  the  First  Dyn sty ( Sec t . 6 ) 

we,  invest  surely  concede  that  such  capable  chemists  as  the 

Assyrians  knew  it  in  the  seventh  century, 


and  ye  t, 


at  the 


.  .  . 


■ 


. 


4 


(  S  3  c  t  i  o  n 


2  0-21) 


54 


Sana  time  ,  they  may  have  f  alien  into  the  same  error  as  pliny, 
in  confusing  »*-vnrandso  with  the  magn et-sto^ 3. 

•,;j  must  ,  therefor  j,  confine  ourselves  to  saying  that  th er  a 

v 

is  a  raasoniDL)  probability  that  t  a  r  a  b  a  n  u  s  a  d  d.  a 
is  to  bo  tr on  si at ad  "  magnetic  earth  product" ~ that  it  is  used 
as  i  chomical  igont  to  produce  some  colour  in  a  glass  , the 
name  of  which  appears  to  be  a  compound  and  is  certainly  in 
part  described  with  the  Assyrian  word  for  ''blue";  that  if 
this  glass  bo  purple,  manganese  is  the  right  chemical  to  use; 
/and  that  the  similarity  of  the  two  minerals,  manganese  and 
magnetic  iron  or  a, may  have  led  the  Assyrian  chemists  into 
the  same  error  as  the  Classical  naturalists* 


It  must  be  noted  that , although  the  Assyrian  word  for  magnet 
ic  iron  ore  does  not  occur  in  these  texts,  s  a  d  a  ,vhi ch  is 


probably  a  form  of  s  a  d  in  u  "ferric  oxide,  haematite",  or 
allied  to  it,  appears  to  hive  been  used  (see  Section  22) 

The  Sumerian  for  this  word  is  (tak)  Ha  .  Ql»  N.4,  the  base  of 
the  word  for  "magnetic  iron  ore".  But  the  distinction  of 


v 


tir.iba.nu  s  a  d  d  a 


and 


Mad  a  appears  to  be 


clear. 

Section  21.  pale  Blue  (?)  Gl  a  s  s„ 

Sect.  25,  j.  vould.  appear  ,  from  the  large  proportion  of 
plain  glass  to  blue  glass,  to  be  the  r  eceipt  for  a  pale  blu  .. 
Unfortunately,  one  of  the  ingredients  is  lost* 

30  parts  t  o  r  s  i  t  u  (glass  with  copper) 

PC  parts  z  u  k  tr  -  glass 
15  p  arts  of  .... 

l/30  part  m  i  1  ’  u~  salt,  (petre) 


. 

1 
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S  a  c  t  i  o  n  22.  Ferric  oxide 

Sections  25  ,k  and  p,  contain  compounds  of  t  a  rs  i  t  u  1 
(glass  with  coppor  oxide)  and  different  proportions  of  s  a  d 
(mineral?),  producing,  two  different  tones  designated  as  some 
shade  of  uknu-blue  .  Now  ,  as  wo  shill  see  in  Sect.  4  1,  the 

V  y  •— 

stone  s  a  d  a  n  u  ,  the  -anu  product  of  the  s  a  d  u  or 
mountain ( V ), i s  certainly  haematite,  i,e.  /'one  of  the  most 
important  ores  of  iron",  Ferric  oxide  (Roscoe, ii, 1221), an  im¬ 
portant  colouring  agent  in  glass.  It  gives  a  red  colour  to 
gl ass (ib . 590 ), and, more  important  for  us  is  that" a  common 
black  glass  is  prepared  by  adding  large  quantities  of  ferric 
oxide  ,  with  which  copper  oxide  or  cob  alt 
oxide  is  frequontly  mixed"  (  Roscoe, ii, 591) . 

Wo  can  hardly  be  far  wrong,  therefore,  if  we  suggest  that 
v  —  v 

s  a  d  a  is  merely  a  form  of  s  a  d  a  n  u  ,  haematic  e,  ferri 

,  v 

oxide.  K, containing  the  larger  proportion  of  s  a  a  a  , will, 
in  composition  with  the  copper  oxide  in  the  torsi  tu- 
glass, produce  either  a  black  glass, or  at  all  events,  a  nearly 
black  glass,  while  L  ,  with  its  smaller  proportion,  will  be 
nearer  the  brown  of  Soct.6. 

Ko 

30  parts  torsi  tu(  glass  with  copper) 

60  parts  s  a  d  a  (ferric  oxide) 

Lo 

30  parts  t  er  si  tu 
4  5  parts  ^  a  d  a 

Section  23 „  Red-purple 

f 

in  section  25,  M,  we  are  so  fortunate  as  to  .have  the  begirt- 

,  /'  . 

ning  of  the  first  word  after  uknu  ,i.e.  s  a  -  ...  (on  the 
"an-alogy '  of  uknusamu  in  1.  91,  must  bo  restored  s  a 
>S'ed”  ,  Uknu  samu  represents 


m  u 


> 

\ 

. 


.... 

tho  Sumerian 


Z  A  G  I  N.D  1  A  (Br,  11780),  given  as  -”*a  r~ 
g  a  in  a  n  u  "red  p  u  r  p  l  e."  The  components  of 
thi  s  ar  0 


30 

parts 

torsi 

t  u 

(glass  wi th  copn  er ) 

4  r: 

parts 

s  i  r  s  u 

» 

i — 1 

ass ) 

15 

p  ar  t  s 

sand 

After  being  crushed.  together,  they  are  to  be  fired  continu¬ 
ously  (V  )  for  seven  days  and  nights. 

The  reddening  agent  is  doubtless  the  copper  scale  in  the 
t  e  r  s  i  t  u  -glass  (see  Sect.  6  ). 

Section  2  4,  Bronze  inlay  (?) 

Section  25,  K,  as  1  suggested  in  Sect.  13,  may  perhaps  be 

the  directions  for  making  the  enamel  for  bronze  inlay.  The 

receipt,  is  for  bronze  defined  by  the  adjective  a  r  h  u  : 

I  cannot  offer  any  philological  connection  for  a  r  h  u  , 

unless  it  be  related  to  a  r  h  u  "road"  ,  with  reference  to 

the  copper  guides  or  partitions  which  keep 

/ 

the  enamel  cloisonne  .  The  components  are  ten  man  a  of 
sinple  glaze  or  frit  ,  and  ten  m  a  n  a  of  some  mineral,  and 
perhaps  something  else. 

be  can  now  proceed  to  the  literal  translation  of  the  texts. 


. 
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TRANSLATION  OB1  THE  TEXTS 


Section  25 

A.  tHo  preparation  of*  the  Furnace 

L„l|  when  thou  settost  out  the  (ground )plan  of  a  furnace  for 

"  min  orals'' ,  thou  shalt  sock  out  a  favourable  day  in  a  fortunate 

month,  .and  thou  shalt  set  out  the  (ground)plan  of  the  furnace. 

While  they  are  making  the  furnace,  thou  shalt  watch(them  ) ,  and 

/ 

shalt  work  thyself  (?)  (in  the  house  of  the  furnace)  :  thou 
shalt  bring  in  embryos  (born  before  their  time)...  :  another (?), 
a  stranger, shall  not  enter, nor  shall  on^  that  is  urrlean  tread 
before  them  :  thou  shalt  offer  the  due  libations  before  them: 
the  day  when", thou  puttest  down  the  "mineral''  into  the  furnace 
thou  shalt  make  a  sacrifice  before  the  embryos:  thou  shalt  set 
a  censer  of  pine-incense  , thou  shalt  pour  kuruhnu  - 
bber  before  them. 

Thou  shalt  kindle  a  fire  underneath  the  fdirnace  ska  It, 

put  down  the" mineral"  into  the  furnace.  T'he  men  whom  thou, 
shalt  bring  to  be  over  the  furnace  shall  cleanse  themselves,  and 
(then)  thou  shalt  set  them  to  be  over  the  furnace. 

The  wood  which  thou  shalt  burn  underneath  the  furnace  shall 
be  *styrax,  thick,  decorticated  billets  which  have  not  lain (ex¬ 
posed)  in  bundles, (but)  have  besn  kept  in  leather  coverings, cut 
in  the  month  of  Ab,  This  wood  shall  go  underneath  thy  furnace. 


- . .  rf 


! 


* 


(  o  w  c  t  x  °  n  ^5,'ii  ) 

T  h  o  f,  i  k  i  n  r  o  f  the  Frit. 

■*— *  — »  ■*-■  —»•— •  *—•  ■■*•  ■— •  —  •—* 0mm  —  — •  •—  ”*  •— •  ■“*  ~ 

L„  13.  if  clear  (i  b  b  u)  blue  glaze  is  for  thee  to  make,  thou 

shut  crush  separately 

10  m  a  n  a  of  send 

If  man  of  ..ilk  di-  ish 

1  2/3  m  a  n  a  of  *styr ax-gum 

Thou  shaft  mix  them  together  , and  put  them  down  in  the  fur 

nace  whereof  the  floor  of  the  apertures  is  cold,  and  settle  ’ahem) 

(evenly)  between  the  apertures.  Thou  shalt  keep  a  good,  smokeless 

fire  burning  until  /the  "metal** J  is  at  a  white  heat?  (then/  thou. 

shalt  tike(it)out  and  let  (it)  cool:  thou  shalt  again  crush 

(it)  :  thou  shalt  collect (it )into  a  clean  melting-pot;  thou 

shalt  put  (it)  down  into  the  furnace  which  his  been 

let  grow  cold  :  (then)  thou  shalt  keep  a  ~ood  , [smokolessj 

fire  burning  until  it  /liquefies^:  ( then ) thou  shalt fpour/it  on 

burnt  brick,  .and  its  name  is  *'..." 


C.  T  h 


M 


kin 


of  Copper  oxide 


L.  21.  Thou  shalt  put  10  m  a  n  a  of  copper  in[tcT|a  clean 
/melting-pot j,  thou  shalt /put  it  down  ini  to  the  [fur/ nace  which 
has  been  let  grow  hot;  (then)  [thou  shalt  leap/  a 

fierce  fire  [/burning/  until  the  copped  gfus]es.  Thou  shalt 
beat  ....thou  shalt  open...  until  the  zuk  u  -glass  (•).... 
and  "thou  shalt  spread(?)J  the  copper....  on  the  rojof  (•/... 


D.  The  I.  akin 


of  Zuku  -glass. 


ya .  Tjf  z  u  k  u  -  glass  is  for  thee  to  m.ake/J  thou  shalt  [put 

down  into  the  furnace^1*  .Ji  a  nj  a  of  a  h  u  z  z  u  -frit  and 

/  \ 

Isattlo  (it  j)(ov<jnly )  botwaon  tha  oporturos, -  it  ,  .M  tor,- 


(1)  Soo  1.  18? 


' 


*A 

•  •  •  '3  *  j 


one  day  tnou  sn.alt  toko  (it.)  out,  and  shalt  U1  et  it  coolj  : 
thou  shalt  put  (it)  down  (again)  finto  the  fu]rn  tea  which 

has-  boon  1  of  grow  cold . thou  shalt  take  (it) 

out  •  its  n ame  is  ^  u  k  u  -glass. 


T  ho  iaking 


of  Torsi  t  u  (blue  frit 


o  r 


glazo  from  coppor.  ) 


40. 


Thou  shalt  put _ [m  an 


i  ( •  )  of  z  u  k  u  -gl  is s  ?! 


■down  into  the  fur$i 
thou  shalt  k oop 


ac.o  which  h  isa  boon  lot .  grow  hot* 

good,  smokeless  ff  i r o']  burning:,  .thou  shalt 


boat  and  crush  (it) -  ind  thou  shalt  again  crush(?) 

copper.  ,._.[thou  shalji  put  (-)Jon  tho  firo  a  stona£jar(?)  of 
wan o  0'  )j. .  „  if  tho" natal"  boils?})  of  ora  the  wine  (does-  so  ) , 
thor  thou  shalt  mix(i  )  ^  ^t.ho  "metal"  with  the  copper;  (then) 
thou  shat  pour  (it)  on  the  burnt  brick,  md  its  name  is  t  ) 
situ  (blue  frit  with  copper). 


*•  T  n  0  ■*  k  1  n  *"  of  B  1  u  a  c  1  a  s  s  (l  a  p  i  s  ) . 

L,49.  Thou  shat,  crush  sop  tritely 

10  mint  of  tjrsitu  (blue  frit) 

10  m  a  n  a  of  s  i  r  s  u  -gl  tss 

*  * 

. alkali,  in  small  pieces  (?), not,  round 

lumps ( j  ) 

2/3  m  a  n  a  of  chalk  of  the  sea  (.2) 

Roasted  Cinnabar  (==  mercury?) 

Thou  shalt  miw(them)  together,  collect  (them )  into  a  clean 
mol  t  ing-pot ,  put  (it)  down  into  the  furnace  whereof  the  floor 

(  1 ) . But  sea  note  to  S3Ct.2*,F,i.  *9, 

(2).  or  some  form  of  lime. 


(  s  0  c  t  i  on 


GO 


25,P,ff.  ) 

of  the  apertures  is  cold,  and  thou  shalt  put  (it)  on  a  support 
(evenly)  between  the  apertures,  the  base  of  the  mol  ting-pot 
not  touching  the  furnace;  thou  shalt  keep  a  good,  smokelsss 
[fire} burning;  when  the  fire  from  the  middle  of  the  apertures 
has  driven  forth  the  bubble/:^  *  .  'and  the  "metal  "^glows,  thou 

shalt  draw  the  fire:  when  the  furnace  is  cold, thou  shalt  take 
(it)  out  and  crush  (it):  (then)  thou  shalt  collect  (it)  into  a 
clean  f melting-pot]* and  put  (it)  down  into  the  furnace  which 

as  been  let  grow  cold  :  thou  shalt  keep  a  good, 
smokeless ! fire) burning  'While  the  "metal”  is  fusing  thou  shalt 
not  shut,  [the  door  of  the  furfnace,  (but )  after  the  "metal"  has 
fused, thou  shalt  shut  the  door  of  the  furnace, and  they  [shall 
pilerco  the  outside  in  front  of  thee  with  a  hole;  after  they 
have  pierced  the.  thou  shalt  look,  and  if  the" met a’l" runs, 
thou  shalt  pour  (it)  into  a  hot  melting-pot, and  when  the  fur- 
naceis  cold,  u  k  n  u  ("blue  glass")  will  come  out. 

G.  The  Making  of  Moulded  Blue  Glass. 

L.  61.  Thou  shalt  add  to 

1  m  a  n  a  of  fine  t  o  r  s  i  t  u  ("blue  frit"  ) 
l/3  m  a  n  a  of  crushed  s  i  r  s  u  -glass 
1/3  m  a  n  a  of  sand 
5  kisal  of  chalk 

and  thou  shalt  crush  (it)  again;  thou  shalt  collect (it)  into 
a  .mould,  closing  it  with  a  duplicate  (mould )  :  thou  shalt  place 
(it)  Gvenly )  between  the  apertures, and  u  k  n  u  m  0  r  k  u 
("moulded  blue  glass"  )  will  come  out. 

H.  The  Making  of  Moulded  ,  p  ru  r  p  1  0  ,  or 
V  iolet^Gluss. 


' 


. 


- 


61 


'  J2. -£.A JL JL J1  _ _25,_ J 

H.T  he  M  &  K  .1  K.  of  Moulded,  [jpurple, or 
'V  i  o  1  a  tj  Glass. 

L.65.  Thou,  shall  keep  ft  fire  burning  in  the  furnace  for 
seven  days  ;  (tjhen)  thou  shalt  add  to 


1 

m  £ 

i  n  a 

of 

tarsi  t  u  ("blue 

frit”  ) 

V 

d  d  a  (manganese 

3 

m 

ana 

of 

t 

arabanu  sa 

10 

k 

i  s  a 

1 

of 

s  i  r  g  u  -  glass 

whi ch, . . " 

5 

k 

i  s  a- 

1  . 

of 

chalk (or  lime)  of  the 

sea,  of  the 

middle  i 

[of 

the  sea^l 

Cinnabar* 

2  k  i  sal  of  salt.(petre) 

3  shekels  of  arsenic 


5  k  i  s  a  1 

of  male  red  alum 

6  k  i  s  a  1 

of  orpiment 

6  shekels  of 

-*styr  ax-gum 

and  thou 

.  shalt  crush  it 

again  ,  add  collect  (it)  in  a  mould. 

U  k  n  u 

m  f  a  r  k  u 

.  ..^  will  .come  out. 

! 

CO  I 

1 

1 

1 

.  I 

1 

M  1 

a  n  d  i  v  e  r 

L.  71. 

Whatever  will 

not  sink  to  the  bottom  thou  shalt  put 

into  the  furnace, keeping  the  fire  burning  for  seven  days. 


J.  The 

M  a  k  in 

g  o 

f 

Lp  a 

1  e]-B  1  u  0  (?) 

G  1  as 

L.  7  2. 

3 

man 

61 

of  t 

e  r  s  i  t  u  ("blue 

fri  t”  ) 

8 

man 

a 

of 

z  u  k  u  -glass 

lb 

•man 

a 

of  . 

•  •  • 

12 

k  i  s 

a 

1  of 

salt  (petre ) 

tile  composition  for  u  k  n  u,,,2 


.  .  -  t  if  f  •  ':« 


' 


' 


Gr  1  a 


(  _S  e  c  t  i  _o  _n  _ _25,_K  ,_f f  u _  ) 


6  2 


K  ?  h  3  making  of  [Black?; 


1  m  a  n  a  of  t  a  rs  i  t  u.  ("blue  frit  "  ) 

2  in  a  n  a  of  s  a  d  a  (ferric  oxide  ?) 

the  composition  for  u  k  n  u  ...  (  black  (?)  glass). 


L.  The  p  a  k  i  n  g  of  \  a  r  o  w  n  ?  ]  G  1  a  s  s  . 

1  m  a  n  a  of  t  e  r  s  i  t  u  ("blue  glass"  ) 
ll/2  m  ana  of  s  a  d  a  (forric  oxide?) 
the  composition  fcr  u  k  n  u  ...  (brown  (?)  glass). 


M.  The  Making  of  Red-purplo  Glass. 

L.  76.  Thou  Shalt  crush 

1  m  a  n  a  of  t  e  r  s  m  t  u  ("blue  frit"  ) 
ll/2  m  a  n  a  of  s  i  r  s  u  -glass 
l/2  mama  of  sand, 

add  ( together ),  and  collect  (it)  in  a  mould-  thou  shalt  put 
(it)  into  the  furnace  and  shalt  (keep)  a  fire  burning  [for 

l. 

seven  days  , night  and  all  day....  (and)  u  k  n  u  s  a  m  u  i 
("red-purple'  /glass"  )  will  come  out. 

N .  The  Making  of  i  n  1  a  i  d  ( ? )  B  r  o  n  z  ©  . 

7i) 

L.  8  0.  if  inlaid  (?)  (or,  enamelled  (?)  )  bronze  is  for  theeito 
wnakel  thou  shalt  put  down  into  the  cold  furnace  : 

I.*  -■*  '  — 

10(?)  man  -a  of  ahussa  -  frit 
10  m  an  a  of  ....  thou  shalt  crush.  .  . 

(The  rest  of  the  receipt  on  pi. 4  mentions  u  k  n  u^bluo  glass") 
and  bronze,  and  some  procedure  with  water). 


(l)  Restored  from  the  text  which  may  be  a  duplicate,  ,K. 203, 
Pi. 4  , Col. V  . 


(Section 


25,o, ff . ) 


6  3 


0,  The  Making  of  Red-purple  Glass. 

L.  26.  (  practically  all  is  lost  except  the  directions  to 

pour  the  "metal"  on  "burnt  brick,  the  result  being  u  k  n  u 
s  a  m  u,  ) 


P.  T 

h  e 

M 

a 

k 

i  n 

g 

of  S 

i  r  §  u  n 

a  t  k  u 

("m  e  It 

i 

-h  g 

G 

1 

s  s 

?). 

L.92. 

If 

s 

i 

r 

n 

a  t  k  u 

("melting  ( ? 

)  glass" 

)  be  for 

thee  to  make,  thou  shalt  mix  together 

5  m  a  n  a  of  ash  of  salicornia  -  alkali 
?  m  a  n  a  of  sand  ( ? ) 

?  ?  of  male  salt(petre) 

5  shekels  of  chalk 

Thou  shalt  put  (it)  down  jin'j  a  cold  [furnace^  thou  shalt  keep  a 
good  firo  burning,  *  thou  shalt  pour  it'  ir/to  water  ?j,  thou  shalt 
put(it)down  in  h  a  r  a  g  i  uncovered  ....  thou  shalt  pour 
(it  );into(  water  .This  is  S  i  r  s  u  n  a  t  k  u  ("melting(  ? )  glass" 

Q.  The  Making  of  Sapphire. 

L.  97.  Thou  shalt  add  to 

..mana  oftersitu  uknu("  blue  frit 
made  with  copper"  ) 

1  m  ana  of  si  rsu  -  glass 
pound  and  rub  together*  thou  shalt  put (them )down  into  a  cold 
furnace,  keep  a  good  fire  burning,  until  they  amalgamate. 

(Then)  into  the  furnace  which  thou  art  keeping(-)  thou  shalt. 
put  (them)  down  in  h  a  r  a  g:  i  closed  , uncovered  . 

shalt  keep  the  fire  burning,  thou  shalt  pour  (it)  into  wader, 
thou  shalt  put  (it)  down  in  h  a  r  a  g  i  covered,  ceasing.  (?  ) 


(Dl 


am  entirely  at 


loss  how  to  explain  thi 


passage, 


. 


. 
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(vS  e_c  t  i^o  n  25,  Q, ff .  ) 

the  moistening  ;  thou  shalt  open  (it)  in  four  days, thou  shalt 
take  out  s  i  p  r  u  (sapphire)  for  "bronze  inlay  (?)  of  the 
appr  en  ti  c o  (  ?  )  (or ,  1  earn  or  (  ?  ) ) . 


Catch-]  i  n  a :  - 

"T  o  r  s  i  t  u  ( "blue  frit")  of  lapi  s,  complete :  the  rest 
of  the  furnace  -products ( ? )  not  complete". 

Reverse  of  K.  2  0  3 
Col. VI.  (Sect.  25 ,R ) . 

Ll.  1-3  give  a  mutilated  receipt  in  which  "sand",  "washing 
of  oxide  of  tin(?)",and  "chalk"  form  components. 


S.  T  h  ©  Making  of  Green  Crystal 

L.  4  (Add  PI.  5, K. 4266, IV,  l,ff.7 

Pi  hou  shalt  add  (?)  the"?  same  (?  )  to  arsenic,  and  then  shalt 
L 

again  collect  (it)  into  a  mould:  thou  shalt  cover  the  lower 
part  of  thy  mould, [put  j(i  ti  on  [a  support*"  J,  put  (it)  into  the 
middle  of  the  furnace,  and  seven  days....  thou  shalt  close  up 
the  furnace^  on  the  tenth  day  thou  shalt  open  (it),  take  it 
out, and  thou  shalt  add  to 

1  m  a  n  a  of  rust(?) 

1  k  i  s  a  1  of  washed  salt(petre) 
washings  of  oxide  of  tin(?) 

1  k  i  s  a  1  of  chalk 
1  k  i  s  a  1  of  alkali 

again  crushing  and  powdering,  thy  second  batch;  thou  shalt  mix 
(it),  and  when  it  has  been  sifted,  thou  shalt  lo$  the  fire  burn 
up  thou  shal  t  take  out  "green  crystal"  ,  which  has  boon  turned 


( i ) C f .  Sect. 


F.  ,*1.2,1.52. 


. 


. 


(  S  o  c  t  i 


ion  25 


,S,  ff.  ) 


t  wi  c  j.  Thi  s  at t  or 


0  5 


is  (the  agent  for  )  clearing  (it),  without  (?)  shammy-leather. 


T.  T  h  o  t:  akin  p  of  Crystal* 

L.  18  (Add  pi.  5,K.4266,V,.8,ff .  ) 

T  o 

20  man  a  of  sand 

1  talent (60  m  a  n  a  )  of  sali corn i  a- alkali 

2  man  a  of  salt(petre) 

10  shekels  of  chalk 

1  m  a  n  a  of  oxide  of  tin(?) 

6  shekels  of  pearl  (?) 

There  will  come  forth  d  u  s  u  (crystal-glassi, 


Catch  -lino  •- 

"if  s  i  r  s  u  -glass  is  for  thee  to  make" 

Koto  at  end:- 

"  Torsi  t  u  ("blue-glaze"  )  of  u  k  n  u  (lapis)  and 
d  u  s  u  (crystal  glass)  ,  complete. 

Plato  5  .  K.  4  266, R  «  verso. 

(Col.  IV,  1-7,  repetition  of  Sect.  S.  Ll.  8-14,  repet.i  tion  of 
Sects.  J ,K, L ) . 

p.  The  Making  of  Yellow  (?)  Glass. 

L.  15.  1  m  a  n  a  of  z  u  k  u  -  glass 

15  k  i  s  a  1  of  £salt(petre  ) ( ? ) J 
10  k  i  s  a  1  of  antimony 
The  composition  for  FyoIIow^  glassj . 

A  discovery  (or,  the  science  )  of  the  hands  of  Nur(w  — ... 

( l")  Does  this  a  n.  n  i  t  u  belong  to  this  Sect., or  to  the  next.'' 


. 
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S  0 


C  t  i  o  n  25,  v,  ff .  ) 


V .  T  h  o  Making  of  Opaque  C  a  r  n  e  1  i  a  n . 


L.  18. 


v 


1  man  a  of  d  u  s  u  -glass 
15  k  i  s  a  1  of  oxide  of  tin(?) 

The  composition  for  opaque  rod-stone  (carnelian  ) . 


W.  The 

b.  20. 


Making  of  0  p  a  q  u  a  Alabaster 


v  — 


1  m  a 'n  a  of  d  u  s  u-  glass 
10  k  i  s  a  1  of  oxide  of  tin(?) 

The  composition  for  opaque  alabaster. 

X.  APrep  a  ration  (magical?)},  n  Ad 


van  c  e. 


L.  22.  Thou  shalt  add  to 

1  m  a  n  a  3  shekels  of  z  u  k  u-glass 
(That?)  which  is  usod(?)  for  soldering(?)  gold 
3  k  i  s  a  1  of  male  salt^petre) 

3  k  i  s  a  1  of  k  a  1  g  u  g  u  (rubrica?) 
and  the  emTbryo”]thou  shalt  break  up  into  its  pieces, 
taking  three  parts  of  each: 

when  thou  hast  taken  them,  thou  shalt...  Thou  shalt  put 
(them)  into  a  cauldron  (?  )  in  dung(?)s  thou  shalt  mix  (them) 
up,  (and  then)  cover  the  dung(?)  with  two  spoonfuls  of  send? 
thou  shalt  prepare  it  beforehand  ,  when  (the  ingredients)  are 
plentiful  (?)  for  thee. 


Y.  L.  in  thy  a.gUB(?)  -  vessel  thou  shalt  heat  the 

above;  take  out  the  embryo;  take  a  sacrifice,  make  offerings 
(for  the  dead)for  the  workmen;  collect  the  rest(?)  into  a 
mould, put  (it)  down  into  the  furnace.... 
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(  S  Q  c  ti  o  n  25,  z,  ff.  ) 

Z.  The  m  a  k  in  g  of  .  . .  ~i  d  u 

All  lost  except  that  a  fire  is  used. 

AA  T  h  o  Making  of  a  v  e  n  t  u  r  i  n  a 

(V,3).  v 

..mana  of  sadda  (ferric  oxide  (?) ) 

10  in  a  n  a  of  a  h  u  s  s  a-frit 

..mama  of  unwashed  salt(petre) 

■h  man  a  of  arsenic 

(this  is  the  clearing  agent  ) 

Thou  shalt  tako  out  (tak)  sandu  marhasit  u, 

(=-  sandaresos,  spangled  red  stone,  aventurin e) 

BB.  A  repetition  of  Sect.T. 

CC.  The  Making  of  Sirsu  -glass 
(V, 13)  .  To 

20  mana  of  amnakki-sand 


Sirsu 

» 

DD.  T  h 

1  t  al  en  t  ( 6  0 

1  2/3  m  an  a 

2/3  mana 
-glass  £will  come 

e  M  a  k  in  v  of 

mana  )  of  sali cornia-alkali 

of  salt(petre) 

of  chalk 

out!, 

B  a  h  r  e  (?)  (Red  Coral?) 

(V,  16  ) 

To 

1  mana  of 

z  u  k  ui  -  glass 

16  k  i  s  a  1 

of  oxide  of  tin(?) 

10  k  i  s  a  1 

of  antimony 

...  of  salt(petre) 

\  k  i  s  a  1  of  gold 

(T^is  is  )  the  discovery  (or,  the  science)  of  .  .  ,-d  a  y  a  n  i 


(section 


25, CD, ft.  ) 


r  a 
DO 


(The  next  six.  linos  apparently  r  on  t i on  oxide  of  tin  ( ?  ) ,  (or, 
z  u  k  u-glass)  ,  fire,  the  god  sa,  and  the  name  of  the  pro¬ 
duct  (presuming  that  no  horizontal  lino  intervenes  to  make 
anew  section)  is  ( tak  )bah  (  ?  )-ri-e  "coral"). 


13JJ.  L.  28, ff.  .In  this  Section  s  i  r  s  u  -glass  and  "roasted 
cinnabar  ( i  )  "  (soo  Sect,  f)  are  part  of  a  receipt  for  making 
"  .  .  .  -m  (  V  )a-ia"  . 


Sections  GrG,KR,  some  form  of  glass,  much  mutilated. 


Section  ii .  Mutilated  and  difficult.  L.  1,  h  a  it  a  may 

be  the  Arabic  "thread"  (==  wire).  L.  2,  s  i  m  r  a  k  a 

•  ’ ' ,  •.  v  v 

perhaps  Syriac  mad  3  to  f  low"  ,  i  .  8.  ,  "  flux"  .  l.3,  "if 

the  metal  bubblos",i  r  a  h  u  t  =  Syr.  aVj  <  .  L.  2 ,  "if  tho 

metal  says  z  i  q  z  i  (q  i  1  ,  connected  with  Hob.  p y  t  ,  to 


cry. 


Sections  JJ ,KK (dup. of  K.  6920, pl„  4)  mutilated. 

LL  .  (ii.  S9  20,  continuing  ) .  For  Making  Fouge(?) 

Thou  shalt  mix  together 

.  .  of  k  i  1  g  u  g  u  (rubrical) 

1  shekel  of  tragacan th-gum 

This  is  .... 

S  )C  ti on s  MM, NM ,  mu  ti  1  at  od 

Section  pp  is  so  much  mutilated  that  I  am  regretfully  compel¬ 
led  to  leave  it  practically  untranslated.  But  from  the  last 
line  it  is  clearly  similar  to  Sect.  Q,Q.,  and  deals  with  the 
overlay  of  silver.  L. 2  ,t  u  sad  indicates  the  heating 

of  the  metal  to  a  red  heat.  L.7,ff.  , indicates  a  second  heat- 

v  t 

ing,  mi xing( ?), casting  in  water  and  taking  out:" 2  SU  IM. 


’ 


. 


(Section 


25,  PP *  QQ,  ) 


<39 


GJT.TA  to  1  m  a  n  a  of  washed]  copper,  6  shekels  of  "bronze, 
the  mixture (?),  (  billu) ,  f on  the  silver  they  shall  pou.[r(‘it 
shall  be  cast,  and  it  shall  bo  .  ...with  rosin,  tin  til  they  shall 
finish  ( i  1 1  •  i  t  sh  al  1  b  e  c  1  e  an  ©  d  an  cl  b  r  i  gh  t, j  snecl  (u  t  t  a  b  - 
bib  \  ) :  the  overlay  of  false  (?)  silver,  the  silver.  „ 

Section  QvJ,  is  simpler find  better  preserved*  Similarly  it 
appears  to  be  a  receipt  for  casting  a  bronze  (vessel?)  for 
silver-overlay ,  with  the  same  application  of  rosin  ^  :  ,f3n  1 

maun  of  washed  copper,  10  shekels  of  lead,  2  shekels  of,.,,, 
shall  be  smelted  (heated  red)', it  shall  be  castiit  shall  be  ... 
with  rosin:  it  shall  be  cleansed  , brightened*  the  overlay  of 
silver,  the  silver  ,  .  .  ,f 


Some  similarity  to  these  compounds  can  be  found  in  the 
methods  of  the  Middle  Ages  for  making  ^mirrors,  A  surface  of 
metallic  lead,  was  employed  for  obtaining  a  mirror  as  early 
as  the  thirteenth  century, when  such  mirrors  were  common. These 
were  prepared  (as  Beckman  describes  in  his  Hist,  of  Inven¬ 
tions  )from  large  glass  globes  , into  the  interior  of  which  a 
mixture  of  rosin, molten  lead, and  sulphide  of  antimony  was  in¬ 
troduced,  the  fluid  mass  being  brought  over  the  surface  until 


it  was  all  covered 


wi  th 


a  thin  film 


c  a  o  s  c  o  e  • 


li 


8  53 


1 1  shoul d  b  e 
per  as  early  as 
m i an  Ar ch a oology, 
hy  Thureau— Dangin 


added  that  lead  was  used 
the  time  of  Bur-din (see 

25  5 ) ,  an  d  *  th  e  s  am  e  f  o  rir. 
(Ra,  •  J-907,  142). 


as  an  alloy  with  cop- 
liar  d  cock,  Ke sopct a- 

of  alloy  is  mention- 


(l)Mr.  J.E,  Marsh  suggests  to  me  that  a  most  likely  reason  that 
rosin  was  introduced  was  to  prevent  oxidisation. 


'  '• 


' 
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N  o  t  g  s  to  the  preceding  Texts 


a 


This,  and  tho  following  Soctioo  ,B,  were  translated  by 

j,  ei  s  sn  or ,  B  ab .  -  \s s . ,  i  i ,  3  03 ,  f  f . 

on  ah  n  u  "stone",  as  meaning  any  inorganic  substance, 

see  Section  2. 


L.3.  t  e  t  t.  u  ,  f  rom  a  t  u*  . 
t  e  t  o  h  b  i  . 


i  e 


t  e  p  s  u  ,  variant, K. 7610, 


L 1 4  #  ,m:.i:u.BU.l'2S  .  I.eissner  was  probably  right  In  sooing 
in  this  the  well  known  word  tor  an  embryo. 

This  use  of  foetus  or  embryos  in  thee  preparation  of  the 
furnace  is  more  a  question  for  the  an thropolori  st  than  the 
chemist.  It  may  be  mentioned,  however,  that  Frazer (immortal¬ 
ity,  ii, 49  , note )  says  that  abortions  appear  to  bo  regarded  as 
most  malignant.  in  later  debrew  times  the  dwellings  of  the 
"heathen"  wore  considered  unclean  because  they  buried 
their  miscarriages  .thorei  n  (podkinson, 
posachim,  V,  loj  iiorst,  Zauberbibliothok,  ii,  391) .  Clearly  the 
Assyrian  idea  is  that  the  spiritsof  incomplete  beings  must  be 
propitiated, on  the  grounds  that  they  would  have  some  mysteri¬ 
ous  influence  over  incomplete  substances,  i.  e. ,  the  glass  which 
is  in  the  process  of  being  made.  This  must  bo  compared  with 

the  traditions  of  the  early  alchemists, e. g. , Olympiodorus (Borth- 

olot,  Coll. 92,  traduction)  "  the  demons  are  jealous"  ,  with  regard 
to  the  fabrication  of  some  receipt (cf . also  ib. 303, the  same  re- 


I 


c  t  i  o  n 


26  ) 


r* 

O 


(J 


mark),  perhaps  something  of  the  same  kind  lies  at  the  hack 
of  the  warning  in  John, the  High  pri ost (ih . 255 ), possibly  an 
echo  of  the  old  foar  of  connection  with  abortions--  "care 
must  be  taken  with  births  that  abortion  must  not  be  brought 
about.  Abortions  of  the  flesh  are  produced  and  give  place  to 
beings  who  share  not* in  the  light  of  the  world  because  of 
the  imperfection, and  because  the  favourable  moment  for  birth 
was  not  observed.  Equally  in  our  fabri cation , when  (the  work.) 
is  net  accomplished  according  to  proper  rules, the  results  pro¬ 
mised  in  the  receipt  are  not  successful" 

L.  10.  (i su ) A.TUo GAB . LIS,  s  a  r  b  a  t  u  ,  probably  •'•>styrax-wood, 


a  gummy  wood,  of  whi  ch  there  were  large  plantations  near  I-Iar- 


ran  in  the  VUIth  century  B.C.  (u)ui),in  the  next  section,  1. 

1~ ,  is  the  gum  of  this  tree(AH  135, ff.  ).  officinal  storax  is 
the  inspissated  juice  of  the  inner  bark, so  that  presumably 
the  wood  after  decortication  has  no  value  as  a  source  of  gum 
(see.  10 )  ,but  as  a  gum  -bearing  tree  its  wood,  when  burnt, 

will  bo  excellent  as  a  producer  of  hoat.  as  an  additional  piece 
of  evidence  to  my  identification  in  aH  135,  it  is  worthy  of 
notice  that  Ibn  Bei than (jfciO.  2196)  remarks  that  the  resin 
of  styrax  is  called  1  o  b  n  a  "perfect  white",  which  bears 
on  the  meaning  of  (ij  )uD  "  the  white  drug  ,  or  plant".  I  had  al¬ 
ready  noted  this  whiteness  in  regard  to  the  actual  blossoms, 
but  not  with  the  gum (aH  137). 

L.  11.  q  u  r  u  .  I  disagree  with  Meissner  in  his  translation 
"palmkohl  ( ?  )"  ,  doubtless  comparing  ^  *  A-i-i  ^  in  the  first 
place  the  actual  meaning  of  vCm  OJI  is  given  by  Brockelmann 


as  m  e  d  u 
the  oatable 
c  iso,  the  p 


*  1  a  p  a  1  m  a  e^which  would  (if  it  means 

heart  at  the  top)  be  hardly  inflammable;  in  any 
aim-  wood  would  be  unnecessarily  difficult,  to  ob- 


tain_at.  Nineveh,  since  the  palm  does  not  grow  property  above 

'bi  p  is  given  by  Dalman  asFalmkohl  (Gipf  eltri  eb  d  :er  Palm-)). 


.. 


' 
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Tuz  Khurmati:  and  it  is  also  one  of  the  most  valuable  trees 
in  Mesopotamia.  I  suggest  that  q  u  r  u  is  the  Heb.«’"^Y 

T  ‘ 

(balman,  Aram.  -  Neuheb.  Lex.  ,  357  ),  "beams,  timber",  and  that  this 
refers  to  the  logs  of  *styr ax-wood.  Since  the  styrax  grew 

plan t-Lfullj,  on  t^o  la'tatuue  of  Harran  there  should  be  no 
difficulty  in  accepting  its  habitat  as  nearer  Nineveh. 

Q.  i  s  r  a  .  Again  I  must  ddis  igree  with  Meissne^  in 
his  translation  "  der  keinen  Knot  an  hat"  :  I  cannot  see  what 
objection  there  could  be  to  good  with  knots  in  it.  Moreover, 
a  knot  in  a  tree  is  usually  the  mark  of  the  pi  ice  'whence  «, 
branch  has  shot  forth  :  the  palm  tree  owes  its  serrated  appear¬ 
ance  to  the  innumerable  close-clipped  stumps  which  mark  the 
original  branches, all  carefully  cut  off  close  to  the  trunk. 

If  ‘  these  branches  mark  the  knots  on  the  palm,  no  p  ilm  weed 
would  be  without  knots.  For  that  matter  ,1  .am  inclined  to 
think  it  would  be  difficult  to  find  any  wood  for  firing  with¬ 
out  knots. 

The  glass-maker  is  hero  advised  to  use  wood  which  will  give 
tne  maximum  of  heat;  a  wood  fire  is  , in  any  case  ,  a  poor 
heat-producer  , compared  with  coal, and  doubtless  the  difficulty 
of  making  a  fire  sufficiently  hot  was  the  greatest  problem 
with  which  the  Assyrian  glass-maker  was  concerned.  Hence  his 
wood  abo  .  e  all  things  must  be  dry  ;  it  must  not  have  lain  ex¬ 
posed  t»  damp,  it  must  have  been  kept  under  cover,  and  it  muot 
have  been  cut  in  Ab,  the  hottest  and  driest  month  of  the  year, 

(  Masku  ) a-p  i  I  take  to  be  the  same  as  the  Syr.  'r= 

M  cloak" . 

.B*«.  L.  13.  onuknu  ibbu  see  Sect.  13,  on  IM.MA.NA 
s  ^ e>  Sect.  9 . 

L.  14  .  D  i  g  m  e  n  u  ,  Meissner  rightly  "Asche(?)"»  It  is  one 


1  11  '  0  ^  r  •-  $  C\  I..I  |  ■  ,  V 
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of  the  Assyrian  equivalents  for  EIL  (  ="firon  ) ,  SaI  3086. 

On  the  alkalis  in  uso,  see  Sect.  8  ,  On  (u)UD.  see  Sect.,  26, 
p ,  7 1 ,3  On  a  h  e  "separately"  ,  cf.  AM  13,6,,  19,  and  96sl?4, 


and  my  ar  t i  cl  o  PR SM,  19  24 , 29 . 


Lc  15,  a  n  a  k  u  r  i 


-pl  v 

e  n  a  -  s  a  k  a  s  i 


t  i  „  I  cannot  agree  with  Meissner  "in  einon  Of  on  dossen  4 

Aug  on  (?)  .kalt  sind"  „  The  parallel  passage  in  1,  51  dofi- 

v  V  -  -ii  v  „  ,  v 

nitoly  says  s  a  S  A  ana  *-s  a  k  a  s  i  t  i  the  S  i 

of  its  two  eyes",.  Besides  ,  k  a  s  i  t  i  is  singular  feminin 

not  plural  ,  a  point  which  should  have  "been  noticed.  'The 

"eyes"  must  be  the  openings  in  the  floor  of  the  upper  part 

of  the  furnaco  through  which  the  flames  are  drawn  •  for  a 


picture  of  an  ancient  Assyrian  kiln,  see  Andr  ae,  f  ig,  Tl  in 
which  these  holes  will  be  plainly  seen. 

T  a  r  i  d  d  i  ,  from  r  i  d  u  in  its  sons  j  of  "pursue", 
must  mean  "push"  and  so,  "settle". 

L.  16.  I  p  i  s  s  u  ,cf,  PI.  4,11.7125,1,19. 

Lo  17,  T  u  k  a  s  s  i  must  bo  from  the  well-known  root 

e  • 

k  a  s  u  :'bo  cold"  ,  in  iii;.  I ,  "make  cold".  Tamarraq  *  the 

neb.  rub"  .  as  Virolloaud  suggests (Babyloni aca, iii , 222) : 

cf,  PR  Si',  19  24 ,  27.  Tapti  z  a  k  u  t  i  (cf.  11,  21,51,55: 

1.52  i^id  tapti  kura  la  ikassad,  and  1 

59,  tapti  e  m  e  t  i  (cf*  PI .  4  9K*  7125r,  10s  tapti  e- 

s  i  t  i  ).  I  cannot  agree  with  Meissner f  s  "in  eine  gute 

(Form)".  £  a  p  t  u  (not  %  &  b  t  u)  must  mean  a  fritting- 

or  melting-pot  horeP  and  as  such  will  be  connected  with  the 

Aram,  ^  [5  .the  Syr*  "bo  inund  it  ed"  ,  and  in  Afal  "made 

to  flow"  .  There  would  be  little  use  in  putting  this  first 

frit  into  a  mould" of  good  form" , which  will  be  seen  further  on 

v 

to  be  t  a  m  s  i  1  t  u. 


■ 


■r: 
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—  v 

L.  IS.  a  n  a  k  u  r  i  s  a  takkanni  k  a  s  i  t  i-. 

4 

I  doubt  if  Meissner  is  right  :  " schli^sslich  sollst  Du  sio  in 

einen  Of  on,  doss  on  Innenraum  kalt  i  st,  hinabbringen"  .  Tak- 
k  a  n  n  i  would  surely  have  a  possessive  pronoun  after  it, if 
this  translation  is  to  bo  defendod.  The  phrase  occurs  also 

in  11.37  and  5  5,  and  on  pi.  6,  K.  5862, 7  :  cf.11.21  and  40,  ana 

—  v 

k  u  r  i  s  a  takkanni  i  m  m  e  t  i  .  I  .am  inclined 

to  think  that  ,  as  k  u  r  i  is  a  feminine  (see  1.15),  we  have 

a  hif’al  here  from  hk  a  n  u  ,ii,l,  "prepare  carefully"  .  •  In 

l\  199  we  have  in  a  kuri  s  a  tukkanni  in  a 
,  v  , 

h  a  r  a  g  l  saktumte,  where  t.u  kkanni  isa 
difficulty,  and  may  be  a  mistake  for  takkanni  .  I 
suggest  that  it  means  "thou  shalt  put  the  mineral  down  into 
the  furnace  ,  which  has  been  allowed  to  grov(  or  ,  is  being 
allowed  togrow)  cold, hot"  But  it  is  not  entirely  satisfactory. 


L.  20.  For  the  restoration  of  the  n  am  o  of  the  first  frit  ,see 
Sect.  13. 

r  v*  v/  v 

L.  23.  For  ji  r  pa  s  s  u  s  u  ,  see  note  to  1.56. 

C.  L.26.  V-3  must  surely  restore  mu-us-la-li 

"roof"  , in  accordance  with  the  directions  given  in  the  Syro- 
krab .  treatise  in  Berth  elot  (ii  ,  ?l)  that  "burnt  copper"  ,  after 
its  manufacture,  should  be  exposed  to  the  sun  for  three  days 
(See  Sect.  19  )  . 


D. 

L. 

34. 

For 

a  h  u 

L. 

39 

,  For 

z 

u  k  u  , 

E. 

L 

.  48. 

T 

anas 

S  Q 

4 

,  1 

,  in 

11. 

96, 100 ) 

For 

ter 

situ, 

z  h  u  ,  see  Sect. 13. 
see  Sect. 18. 

s  a  1  a  m  m  a  (also  in  1. 
obviously  the  Syr.  ^ 
soe  Sect. IS. 


6  0 ;  t  an  a- 
"  t)  pour  on"  . 


soe 


*■  V- 


. 


. 


/ 
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F.  L.  49.  For  s  i  r  s  u  ,  see  Sect. 14.  H  a  r  s  u  and 
la  t  a  1  a  r  u  ,  describing  alkali,  are  difficult.  It  may¬ 
be  that  these  two  words  refer  to  the  distinction  which  is  made 
between  the" hard  lumps1'  of  rochetta, roquetta(soe  Sect. 8)  t 
and  the  ash.  Since  the  "hard  lumps"  are  better  than  the  ash, 
and  as  we  have  already  (in  1.14)  the  mention  of  d  i  gm  enu 
"ash"  in  connection  wit$  the  alkali,  I  suggest  that  the  h  a  r- 
s  u  refers  to  the  lumps,  and  that  the  meaning  is  to  be  sought 
in  the  Heb.  HI  "sharp"  (here  hard?),  while  t  a  i  a  r  u  ,  the 
equivalent  for  the  inferior  ash, can  be  referred  to  th©  ordinary 
t  a  i  a  r  u  =="  turning,  merciful" ,  and  so  perhaps" yielding,  soft" 
But  it  is  uncertain. 

L.50.  on  namrutu,  see  Sect. 10.  On  s  a  n  d  u  , 

see  Sect.  18. 
v 

L.  83.  Siblukku  :  from  its  connection  here  we  may 

^  *  y  ..  V 

surely  identify  this  word  with  the  Syr.  fc:  "bubbles". 

The  elimination  of  bubbles  in  the  manufacture  of  glass  is  a 
discussed  in  Roscoe(ii , 584 ) . 

V  V  V  It  M 

L.  56.  Irassusu  ,used  of  the  glass-  metal  ,  and  copper  . 
/  ^  v  > 

(h.  23:  pi.  4, K.  7125,  5;  i  r  t  a  s  s  u,1.57).  Thesense  demands 
"melt",  tut  it  is  not  easy  to  find  any  satisfactory  Semitic 
comparison,  unless  op  "  sprinkle"  is  at  the  base  of  it. 

L.  58.  L  a  n  u  would  appear  to  be  the  object  of  th©  first 
verb  in  the  line,  and  may  be  the  same  word  as  the  second 
1  a  n  u  in  MA  491  (Del.  ,HWB.382)"  wall  ,  enclosure". 

T  a  b  i  1  t  u,  like  the  name  of  the  canal  T  e  b  i  1  t  u, 
from  a  b  a  1  u  "  to  conduct" ,  either  a  channel,  or  -hole. 

K.  4266  adds  a  few  words  after" if  the  metal  runs":  "... 
glass (crystal )  will  be  formed (?),.. .  it  boils". 

L.  60.  For  Z  A  G  I  N  ,  see  Sect.  32. 


* 


■’a 
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G.  This  Soction  was  attempted  by  -(Bab— Ass.  ,±i,  384  ) . 

L.  61.  M  a  r  q  a  ,  applied  to  s  i  r  s  u  -  glass  must  be 
from  m  a  r  a  q  u  "rub,  crush" 'see  note  to  1.  17). 


L.  65. 

T 

a  m 

s  i  1  t  u  , 

fairly 

frequent 

in  these 

texts, 

from 

m 

V 

a  s 

a  1  u  "be 

like"  , 

i  ,  Q.  ,  3/ 

mould. 

v  — 

T  a  s  n  u, 

from 

vi 

s  a 

n  u 

"  rope  At"  . 

L.  84,  M  e  r  k  u  , see  Sect.  20. 

ii.  Part  quoted  by  Mei  ssner,  Bab ,  —  Ass. ,  ii ,  384  ,  For  the  various 
components  , see  Sect.  20. 

L.  73.  M  askant  u,  f  rom  s  a  k  a  n  u  "put",  occurs  frequently 
in  these  texts,  but  1  cannot  see  that  it  has  .any  special  mean¬ 
ing  beyond  "composition". 

J.  See  Sect.  21. 

v  — 

K.  L.  74.  See  Soct. 22  for  s  a  d  a  . 

K.  L.80.  For  s  i  p  a  r  r  u  a  r  h  u  see  Sect.  24. 

P.  L.  95.  K  a  r  a  g  i  ,  a  difficult  word.  See  Sect. 14. 

F  s  e  t  u  ,  fern,  from  e  X.  Cl  , again  occurring  in  a  simi¬ 

lar  connection  with  the  negative  in  1.99, and  without  in  1.100f 
As  a  verb  the  -  root  occurs  on  FI.  5, K. 4  266,  iv,  32:  "  2  t  a  m  - 

rata  (tak)  a  m  n  a  k  a  t  e  1=>  s  i  s  i  t  a  ==thou  shalt 

cover  the  excrement  ( •  )  with  two  spoonfuls  of  sand" :  and  PI. 

4  ^.i.  203,  vi,  6;  isdi  tamsiltika  t  e  s  X  i  = 
thou  shalt  cover  the  bottom  of  thy  mould".  The  idea  "cover" 

is  shewn  by  MA  111, where  a  comparison  is  rightly  made  with 
the  Arabic  v,/' 

Q, ,  L.  97.  T  u  s  a  m  a  h,  KUechler,  Medizin,K.  7 IJd, ii , 43, " ver- 
reiben".  See  also  my  forthcoming  translations  of  my  Medical 
Texts, NO,  78. 

L.  98.  I  k  a  p  i  1  u  n  i  , Semitic  comparison  doubtful. 


: 


7? 
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L.  101.  Tup  a  k  k  u  ,  perhaps  Arab.  JlVjk  looso,  s-eparato"  . 

L.  102.  On  si  p  r  u  soe  Sect.  36, A. 

S.  (K. 203, pi. 4): 

L.  4.  On  (tak)AS.GE.GE  see  Sect. 15. 

L.9.  On  b  a  r  u  in  m  u  see  Sect.  16. 

„  v  - 
L.  11  .  On  s  i  k  t  u  and  t  u  s  k  u  see  Sect.  14, A. 

L.  14.  ^  a  t  p  a  n  i  ,permansive  from  q  a  t  a  p  u  ,  doubtless 

the  equivalent  of  the  Arabic  L*v5b-  "sift". 

v  — 

L.  16.  On  d  u  s  u  see  Sect.  14. 

V  y  V  V  — 

L.  17.  Massitu==nisitu, the  former  from  m  a  s  u 

v  _  • 

"forget",  and  the  lattor  from  n  i  s  u  "forget".  But  I  doubt 

if  this  is  the  word  here,  and  am  inclined  to  think  that  here 

vv 

and  in  k.4  266 ,  V,  6,  where  the  same  phr  .se  occurs,  annitu  massitu, 
that  it  is  a  derivative  of  .m  a  s  s  u  "bright",  with  re¬ 
ference  to  its  property  in  the  latter  case  of  the  arsenic (see 
Sect.  4  ).(■*■) 

T.  This  section  was  attempted  by  Meissner, Bab. -/  Ass,, ii, 384. 

L.  21.  For  lulu  see  Sect.  14. 

X.  L.  23.  ZU  ==  i  d 'u  "know"  (possibly  here  in  its  sexual 
sense,  i.  e.  ,  be  mated  to}  and  r  u  d  d  u  "add”.  Very  doubtful* 

L.  25.  K  a  1  g  u  g  u.  In  my  forthcoming  translations  of  my 
Medical  Texts  (second  part), No.  59,  Ail  75,  2, K.  6629,  I  am  discuss- 
ingthis  word.  Briefly  k  a  1  u  (iM, MAL.LT)  may  be  a  condition 
sot  up  in  the  eye  (probably  reddish,  through  their  being  blood¬ 
shot)*  K  a  .1  u  (SAI  6352)==  I M.  GUBKIN  ("  golden  earth"  ),  illur 
pani  ("face-bloom" ), followed  on  CT  XIX, 21, 32, by  IM.DIR  ==  sor- 
Kerru (vermilion ,  red  earth).  Illur  pani, as  I  am  suggesting, 
perhaps  ’represents  a  rouge, and  if  so  ,  an  oxide  of  iron,jewel- 

(l).  Having  regard  to  the  repetition  of  the  firing  in  the 
present  instance, wo  can  compare  Blan court ( 57 ) , where  he  describes 
the  making  of  "a  very  fine  and  perfect  crystal" , lay ing  down  that 
the  melting  with  the  addition  of  a  little  manganese  and  putting 
in  water  shall  be  repeated"  until  the  crystal  be  separated  from 

oil  thi  c  Qnr>t  nf  Sa.l  t"  . 


. 


; 
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(section  26  ) 

tors'  rougo, or  perhaps  ruhrica.  In  Soct.LL  it  is 

mixed  with  IK .  1\ U . ;  US  I,  which  as  I  had  begun  to  think  in  aH  269, 
was  rcqpix-  tragacanth  rather  than  savin,  which  I  had  also 
suggested.  Ifk  at  gugu  means  "  rouge" ,  some  substance  is 

V 

necessary  to  make  it  adhere  to  the  cheeks,  and  hence  IK.JiU.U3 

(==  m  a  vs  t  a  k  a  l)  may  well  be  the  gum  of  the  tragacanth, 

v 

The  similarity  of  the  strange  word  m  astakal  to 
astragalus  must  not  be  forgotten. 

L.  30.  8  i  -  e  -  i  u,  perhaps  "dung". 

L.  51.  Tubal,  Hob,  "mix" .  T  a  m  r  a  t  a, 

0  d  V 

Syr.  TO  7  A  "  spoon"  . 

Y.  L.  54.  On  BS-ir  ==  t  e  s  i  ^  ^  i  r  "thou  shalt  heat"  ,  see 
my  forthcoming  translations  of  Medical  Texts. 

PP.  L.2.  t  u  s  a  &  of .  s  a-  a-  du  s  a  ere  (l/Li  869). 

k  *  m 

L.  13.  Ippattik  ,  cf.  pi  t  i  j<  ,  of  casting  half¬ 
shekel  pieces,  vy  Sennacherib,  (King,  CT.  XXVI,  26,  18). 

LI.  16,22,  s  i  p  p  a  t  ,  ^  "overlay". 

-T  ' 
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(  S  3  c  t  i  o  n  27: -26  ) 


Section  27.  Some  other  Chemicals. 

with  the  completion  of  the  Chemical  Texts  we  can  consider 
some  of  the  other  minerals.  The  first  step  is  to  limit  our 
range  to  those  minerals  with  which  the  Assyrians  themselves 
were  familiar (Sect. 28 ), after  which, by  identifying  the  stones 
used  for  making  seal  -  cylinders,  the  substances  used  for 
pigments,  and  so  forth,  we  can  consider  several  closely  allied 
to  them  which, if  I  am  right  in  my  identifi cation , really  come 
under  the  head  of  what  we  should  call  chemicals,  and  ,if  so, 
we  must  con coda  to  the  Assyrians  a  gre  it  knowledge  of  practi¬ 
cal  geology  and  chemistry. 

Section  28.  A  Table  of  the  Minerals 

of  Mesopotamia. 

The  following  is  a  table  of  the  minerals  found  in  Mesopo¬ 
tamia  with  their  relative  distance  from  Nineveh(Mosul ) .  This 
distance  is  given  in  miles  as  the  crow  flies,  and  I  have-  in 
most  cases  given  only  the  nearest  occurrence.  I  am  indebted 
for  my  facts  to  The  Geology  of  Mesopota¬ 
mia  (Admiralty  Staff  Handbook, her e  abbreviated  to  " Gn )  and 
Ain sworth, Assyri a ( abbrevi ated  to  "  A"  ) .  The  points  of  the  com¬ 
pass  are  given  before  the  reference. 


* 
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28  ) 


Distance  in  Mineral (direction,  authority). 

Miles  from 
Nineveh. 


1  —  2  5.  .• .  .  .  C  al  c  ar  sou s  Gyp  sum  ( Mo  sul  M arb  1  e ) ,  ( A  •  257  ) . 

Coarse  limestone  ( a.*257~259  ) . 

Sulphur  (av259:  cf.  Bertholot,Hi  st. ,  ii,  132, 
(quoting  Bar  Bahlul\  a  yellow  sulphur  found 
i  n  a  M  t .  B  ar  i  mm  a ,  b  e  t  we  en  Mo  sul  an  d  T  ek  r  i  t  ) . 
Petroleum  ( S. , G.,f  ig. 8  ) . 

25  —  50...  Chalk.  (A. .26:  G./ig.  14), 

50  —  75...  Iron  (N 13.  ,  G.nfig.8). 

C i nn  ab  ar  (  at  K arkuk  B  ab  a ,  SE ,  A. ,24 3  ) . 

S  erp  an  t  i  ne ,  j  asp  ar  ( SE .  ,  A.24  9  ) . 

75  --  100..  Sandstone  (  3.,  A. ,115  ). 

Copper  (NE. ,G. , fig.8 ) . 

Lead  (N .  ,G.,  fig.  8  ). 

Basalts  (N .  ,  A.  ,  266). 

Coal  (SE . , G .  , fig.8  ). 

Breed  a  (N  .  ,  A., £6  5  ) . 


100 

—  125. . 

Salt  (NW  .  ,G.  ,  fig.8  ). 

Haematites  (Mardin,  A.  , 269 

125 

—  150.  .  . 

Gold  (NE.  ,G.  , fig.8  ). 

150 

—  175.. 

Antimony  (NW.  ,  G  . ,  f  ig.  8  ). 

Borax  (  near  Lake  Urmia,  A.  ,71  ). 

. 
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175  —  200...  Platinum  (NW.  ,G. , f ig.8  ). 

Breccia  (  W*  A.  ,28  ,  73,74  ). 

Manganese  (Birojik,  A.  ,87  ) . 

Basalt,  dolerite  (Di  arbekr,  A, ,  270  ) . 


20  0  —  225. 


Mercury, Orpinent, Re  al gar, Chrome  Iron  in  Ser¬ 
pentine  (SE.  ,G.,70). 


225 


250 


250  —  275  Tin  (  Qara  Dagh,G.,69  ). 

Mm  game  so  (NE.  ,G.  ,  f  ig,.  8). 

Copper  (  at  Arghana  Ma' den, the  great  mines, NW. 
Chesney,  Narrative,  523 :  A.  ,273):  also  jasper, 

cal C~ spar  , coppr  pyri tes, asbestos  , 

*  4.  ,  27!^ 


275  —  300..  Zinc  (  NE. , G.  ,  f  ig.  8  ). 

Granite, gneiss, limestone, diorites,  mica  schist 


(NW.  ,  A.  ,19). 

Mines  of  Keban  Ma' d  an,  silver,  argentiferous  ga¬ 
lena,  white  carbonate  of  lead, sulphate  of  copper, 
arson  late  of  lead,  dia.ll  age,  serpon  tine  (a.  ,  19  ,  280  ) . 

300  —  325  Topaz, beryl  (Dimbu  Dagh,near  Divrigi  River, NW. 

A.  285). 

9 


325 

—  350. . 

Camallite,  mamanite(SY/  corner,  Caspian, G.  ,  7l) 

350 

—  375 

Cobalt  (g.  ,  f ig.  8  ) . 

' 


. 


. 
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It  my  be  added  that  Turquoi  s  a  cx>m^s^rom_ -Serabut- 
el-Khad em,  (Sinai  Peninsula)  and  from  Meshed  in  Persia(L.J. 
Spencer, The  World's  Mineral  s,  14  l) :  Topaz  from  Mmkla  in 
Asia  Minor,  and  Emerald  from  Kosseir (Upper  Egypt)  (l. 

J.  Spencer , Precious  Ston es, 339, 3 10 ) :  there  are  old  Coral 
reefs  at  Bahrein  (Persian  Gulf )  ( G.  ,  28  ) . 

Section  29.  Tho  Assyrian  Pigments. 

It  has  already  been  noted  in  Sect.  2,  that  the  Assyrian 
word  a  b  n  u  "stone"  covers  the  inorganic  substances.  Like 
the  Hob.  %it  includes  both  hailstones  (jos.  x,  11)  and  oros 

(Dt.  viii,9:  Job, xxviii, 2) , 

With  this  clue  .we  can  begin  with  a  series  which  will  be 

found, I  think, to  supply  us  with  the  names  of  some  of  the 

minerals  used  as  paints.  This  has  certainly  been  recognized,  I 

think,  in  the  case  of  u  k  n  u  (see  Sect.  13), and  perhaps  I 

may  add  my  identification  ofi  s  a  n  d  u  with  cinnabar  (PRSM, 

1924,9),  a  meaning  which  it  appears  to  have,  as  well  as  car- 

nelian.  Otherwise  we  have  not  gone  beyond  repeating  the 

Assyrian  names  of  the"  stones"  with  which  the  Assyrian  kings 

decorated  their  palaces  , except  such  well-  known  stones 

v  — 

as  p  a  r  u  t  u,  TU.R.  MI.NA.BANDAy,  and  u  s  u;  o.  g.  ,  Luckenbill, 

^  inn als,  19  24 , 138  )"  Silver,  gold,  s an du- stone  ( cornelian ?  ) ,  lapi s- 
lazuli,  hul  a  1  u  ,  mushgarr  u,UD.ASH  -stone,  UD.ASH. 
ASii  -stone".  Jhen  we  remember  that  these  were  meant  to  be  used 
for  the  palaco,it  would  not  be  unreasonable  to  see  in  the  un¬ 
identified  substances, or  , at  least,  some  of  them,  the  paint 
for  decorating  the  walls. 

Section  30.  The  Chief  Stones  u.sed 


l  n 


Building. 


■ 


. 
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(Sanction  30] 

Before  beginning  a  discussion  of  the  pigmen t-sub-frtances, 

i  t  will  be  as  well  to  eliminate-  the  known  names  of  the  build- 

(1) 

ing  stones  in  uso;- 

(1) .  (tak)K  A  L  =  u  &  u  .  T  his  is  th ©material  used  for 
the  G-udea  statues,  and  is  ,  consequently ,  diorite  or  dolsrite 
(see  Ami  aud,  2K .  ,  i,  249 :  Jensen, KB  . ,iii,I,40:  Geller,  AOTU,  i , 

33  5  :  BoFr.,35  ).  (tm)s  u  -  u.  is  once  used  to  define  dio¬ 
rite  ( wei  ssbach,B  ab .  Mi  sc.  ,  7  ),  possibly  incorrectly,  since  this 
mineral  is  given  as  an  equivalent  of  (tak)DUB.MAL  and  (tak)ka- 
Kari  (CT.  xiv,  15,  8  :  17, 8 ,  a ) . 

V  V 

(2) .  (fak )SIS.  SIR. GAL  ==  p  a  r  u  t  u  .  This  actually  describes 

a  stone  of  a  very  fine  calcareous  kind  (Scheil,  RA,  1918 ,  I19)  .  it 

has  also  been  held  to  be  ala  baste  r (Haupt , Deli t zsch ) , 

(2) 

or  m  a  r  b  1  .e  ( Jinckler, Thureau-Dangin )  ,  and  not  improbably 

it  was  used  in  a  wide  sense*,  Sect.  14, b,  shewing  that  it  was 
also  probably  magnesite.  The  fact  that  about  JL  po.r**fc  of  t  u  s- 
k  u  turns  360  parts  of  clear  glass  into  "opaque  p  a  r  u  t  u" 
indicates  that  normally  p  a  r  u  t  u  was  tran slucent,  and  hence, 
sci  aatif ic^lly, represented  alab  aster. 

(3)  pilupi  su  ==  limestone  ,  and  ( tak  )TUR.  MI  .NA 
BANDA  =-  breccia, both  so  described  as  such  on  the  material  of 
the  procession  -  Way  of  IvJarduk  in  Babylon  (Koldewey,  Aibur- 
schabu, 6 :  BoFr66). 

(9).  (Tak)lv  a  s  u  r  r  u  ==  basalt,  the  material  of  a  door- 
stone  so  described(Meissnsr ,AF. , ii, 55:  Thureau-Dangin, R A, 1921, 

167, n . 3  ) . 


(1) .  For  the  materials  in  general,  see  Meissner, Bab. -Ass. ,  i,  319. 

(2) .  See  Geller, AOTU, i, 4,340:  Meissner , Bab . -  Ass., i, 349  takes 

it  as  "M armor1 2' . 


. 
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S  i3  c  t  i  o  n  31,  Tho  Stonos  used  for 

Cylinder  -S  o  a  1  s  . 

Ivoxt  wo  can  consider  tho  list  of  materials  given  for  seal- 
cylinders  (KAR.  185,  rev.  (?),  i ,  10-16 :  cf.also  the  tablet  Km.  203). 
It  is  unnecessary  here  to  quote  the  properties  which  each  stono 
possesses,  whereby  the  fortunate  owner  is  bonofi  ted,  although  these 
are  added  in  each  case;- 

( 10  )  (tak)k  u  n  u  k  k-u  ( tak  )KA.  G  I.NA 

(ll)(tak)k  u  n  u  k  k  u  (tak)ZAGIN(u  k  n  u) 


Cl2)(tak)k  u  n  u  k  k  u  (tak)DU.  SI.  A(d  u  s  u  ) 


v 


(  13  )  ( t  ak  )  k  u  n  u  k  k  u 

(  14  )  (tak  )k  u  n  u  k  k  u 

13 )  ( t  ak  )  k  u  n  u  k  k  u 


(tak)ZA.TU  UD.aS 


(tak)ZA.  TU  MUS.GIR(m  u  s  g  a  r  r  u) 


( t  ak )  G  UG  ( s  a  n  d  u  ) 

These  must  represent  six  distinct  classes  of  stones  from 
which  seal-cylinder  s  are  made, and,  wo  may  reasonably  claim,  six 
hard  stones,  mo  can  proceed  further  in  this  by  comparing 
tho  actual  stonos  found  in  the  collections  of  existing  seal- 
cyl inders, as  given  by  Kayos  ward ( Seal  Cylinders  of  Western  Asia.. 

BLACK  :  black  serpentine,  haematite 

1  ap is  la zul i 

TRANSLli  C-SNT!  quartz  crystal,  green  glass 

W  H  I  T  jJ  •  aragonite,  white (dolomi tic  )  marble,  white  lime¬ 
stone,  shell 

il) 

serpentine  (green  cal  cite,  green  marble) 
j  a sp e r ,  rod  c  ar n eli  an 
It  will  be  noticed  that  four  of  the  Assyrian  words  for  Seal 
materials  occur  among  the  substances  used  for  decorations  in  Sect.' 


B  L  Li  :'j 


G  R  S 
R  13  D 


29  (with  tho  exception  that  ZA.TL  has  been  prefixed  to  the  two 

v  v 


seal-materials  ,  LB. A3  and  musgarru  ).  1  suggest 
that  ,  following  up  tho  clue  provided  b  u  k  n  u  "lapis,  blue 
material  for  paint",  and  probably  also  s  a  n  d  u  "cinnabar", 


f  1  ]  CP  ^  +Vl  lO.-i  -f  ur/-y  1  ca.i  Scanf  3  V  n  -f  .  4  +  n  ws.vr*S  C! 
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"vernil'  •  T:  '  ,  i  shall  find  othjr  pigment  materials 
in  the  " ston es"  mention  ed  in  the  Assyrian  building-texts- 

Section  32.  U  k  n  u  ,  lapis  lazuli, blue  pigment. 

b  k  n  u  was  long  ago  shewn  to  be  lapi s-1 azuli ( see  MA, s.v, 

(1)  ,  (2) 

It  came  from  Mt.  Eikni  in  Persia  ,  Mi  tanni  (NW.  Assyria) 
Musasir  ' ,  lit.  Dapara^^.  Various  objects  made  of  u  k  n  u, 
as  well  as  different  shades  of  colour  of  the  stone, are  given 
on  a  cuneiform  xist  (Schyil , RA,  19  18 , 115,  r .  52,  ff .  .  cf .  CT. 

VI  , Bu.  9 1-5 -9,  285 ) .  Noticeable  is  ( tak  )  ZAG IN.  and(tak) 

ZaGIN.Ao.A^  ==  s  i  p  r  u  (Br.  11777,  11778  ),of  the  same  form 
as  ( tak  )UD  .  and  (tak)UD  .  to.  AS  ( see  Sect.  36,  a)  .  Note 
also  (tak  )K  A.  ZAG  IK.  N  A  ( CT. Z.IV, 16, S.  1805, 7 ), probably  the  mill 
used  for  grinding  the  u  k  n  u  , lapis,  into  the  ultramarine 
powder  used  as  paint. 

Intereting  also  are  the  groups 

a)  SI<q  ZaGIK.  DIR  ==  -*  a  r  g  a  m  a  n  u  "red-  purple"  (of  wool, 

(  Br. 11780). 

b)  S1G.  ZaGIK.  MI  ==  -:c-t  a  k  i  1  t  u  (dark  blue  ,  of  wool,Bf  . 

11783). 

c  )( tak )  ZAGIK  .  ZUK  .  G-USKIh  =  ("  1  api  s  :  plural :  gold"),s  i  p  i  r 
h  u  r  a  si  (Br.  1178  2) ,  i.  e.  "the  mineral  is 

I  ^ 

often  spangled  with  iron  pyri tes" (Rutl ey,  255 h  ' 

The  important  point  a  bout  u  k  n  u  is  that  it  is  not 

only  lapis, the  mineral,  as  used  to  make  seals,  but  also  the 

same  stone  powdered  to  make  that  pigment  known  as  ultra- 

marine(  of  which  Theophrastus  speaks  ,Do  Lapid.,Sect.  C  ). 

Itis&is  a  paint  of  which  the  modern  Persians  and  Indians  are 
*■  ,  , 

(l).  For  the  latest  theory  of 'its  position  see  Haupt UJPhil : 
1924, 245),  who  puts  it  at  the  edge  of  the  Salt  Desert,  i .  e.  , 
Dasht-i-keVir ,  in  Khorasan, which  seems  to  me  to  be  too  far 
from  Nineveh.  (2).£oFr  .  3  7.  (3 ) . Thureau-Dangin, Hui t .  Camp, 

1.  350.  (4).  II  R.  51,Nol^3?b.  (5)  On  s  i  p  r  u  ==  sapphire 

see  Sect.  36, a,  and  Pliny  N  H,  xxxvi i , 39 . 


■ 
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so  fond.  Lapis  was  known  in  13”vylonia  as  far  back  as  tho 
Third  Dynasty  cf  Ki  sh-  }  ^ 

3  o  c  t  i  on  33  .  3  a  n  d  u  , Cinnabar , Vermilion,  Carnolian*  . 

Li  tor  ally"  rod  -  stono'^.  It  is  usod  in  making  cylinder  -  seals 

( S 3 <3  Sect.  31  ),so  that  tho  accoptod  identification  with 

13 ) 

earn  el  i  in  is  sound:  equally,  it  might  be  tho  rod  jasper. 

but  its  use  in  tho  medical  texts  also  indicates  a  rod 
drug,  which  certainly  cannot  bo  a  hard  stone,  and  I  therefore 
suggested  thajs  i-t  might  be  c  i  n  n  a  bar  (pRSk,  19  24 ,9  )  , 
which  is  found  it  less  than  73  milos  distance  from  Nineveh, 
and  is  the  well  known  paint  vermilion.  I  suggested  also  that 
it  might  be  the  original  (by  a  "mor  chants 1  garbling"  £  of  the 
Greek  C  O'VftuV*  minium"  (cinnabar ) .  It  is  possible  (but  I  am  not 
by  any  moms  certain)  that  Ifi.KAL.  GUG  may  mean  ‘"vapour  of 
cinnabar" ==m ercury (ib .) ,  The  uso  of  (tak)  GUG,  s  a  n  d  u,  in 
the  decoration  of  the  palace  ,  certainly  points  to  i  red 
paint,  par  .all  el  to  u  k  n  u  "  ultramarine"  ,  and  cinnabar  will 
therefore  be  the  obvious  one.  "ft  od  lead"  is  ruled  out,  bocaus 
that  is  s  a  s  u(  Sect.  '34  ). 

(T'ak)s  i  n  d  u  in  Assyri.on  times  Came  from  M eluhh^.  (il  ft 
31, 1,17),  it  being  expressly  defined  as  "(tak)s  a  n  d  u  of 
iioluhha"  (V  R,  30,^68,  CT.  VI  .1,4).  Leluhha  has  been  various¬ 
ly  defined  as  being  in  Arabia  or  Sinai  (see  LA  737).  (Tak) 

( l)  Circ  a  middl  e  of  Fourth  Millennium, B .  C.  (Langdon,  Camb.  \Nc. 
nist., i,369.  Cf.  Leissn er,Bab.-ASs. , i , 350,  "before  Barmen's 
time".  (2).  I  was  wrong  in  PRSL  ,  1924,9,  in  suggesting 

any  connection  w^th  j\_V  "h  aomati  t  o"  ,  which  will  be  seen 
(•Sec+.4  1)  in  bn  r  a  d  a  n  u.  (3).  Th*  more  oxact  word 
for  jasper  (or  ,  at  all  events,  ,9.^a7  watol  i  th )  .judging  from 
the  Assyrian  word  specially  describing  the  material  of  which 
Sial  of  Lirzanna  is  made,,  is  (tak)AN.KAL  (see  BoFr.,44). 
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s  a  n  d  u  came  also  from  Musasir-C^ur  eau-Bangin , Hui  t.  Camp. 

1»  S-'O)  .  a  stone  GuG.  Gl.  RIU.  ,t.  (Wtw Ha.  1  nhft a  occurs  as  early 
as  Gudea(BoFr.  15).  1  might  aud  here  that  while  digging  for 

the  British  Museum  at  Hridu  I  found  a  small  pot  containing 
traces  of  a  red  colour (not  yot  analysed, Archaoologia, lxx,  111) . 

(Tak)  S  a  n  d  u  would  therefore  appear  to  be,  in  general, 

'  red  stone1',  carnelian,  cinnabar (cf.  Thuroau-Dangin, Hui t.  Camp 
52).  The  former  is  used  for  the  seals,  the  latter  for  vermilic 
pain t ( certainly  in  classical  t imes, Pliny, NH, xxxiii , 36 , 37, and 
Rutley, 363 ) . 


With  these  two  notable  pigments  identified,  i t  remains  to 
be  seen  whether  we  can  identify  any  of  the  other  "stones" 
with  substances  used  as  pigments. 


S  e  c  t  i  o  n  34.  Hui  a  1  u  ,  Ceruse,  White  Lead. 

(1)  . 

(Tak)ZA.TU,  h  u  lalu  ,  is  another  common  "stone"  used 
in  the  building-texts  .  But  it  must  first  be  noted  that  not 
only  is  (tak)ZA.TU  used  thus  alon  e,  as  representing  the  dis~ 
tin  ct  substance  h  u  lalu  ,but  it  is  also  used  as  a  prefix 
compounded  with  other  "stones".  In  one  case  only  ,  in  these 
compounds  in  the  vocabularies, do  we  find  the  ZA.  TU  specifically 
translated:  (tak  )  ZA.  TU.  IGJ  is  given  equivalent  to  hula- 

1  u  i  -ni,"h  u  1  a  1  u  cf  the  eye”  .  In  the  others  defined  by 
ZA. TU  all  reference  to  h  u  1  a  1  u  is  omitted  in  the  trans¬ 
lation,  so  that  wo  are  entitled  to  suppose  that  hui  a  1  u 
would  here  be  incorrect, and  we  must  seek  some  other  (but  allied 
explanation. 

(l)and  also  (tak)  ZA.  SU,  . ZA.NIM.  ZA  would,  appear  to  be  some 

kind  of  definition,  but  that  it  ==  a  b  n  u  horevBr.  11721) 
is  not  very  attractive.  From  the  groups  of  stones  in  which 
it  occurs  as  the  first  component, it  might  almost  seejp  to  mean 
colour"  (  ( tak  )  ZA.  Gift " blue"  ,  ( tak  )GUG  :==zZii\  and  GUL,  red  ,  (tak)ZA. 
Tu  "white"  (tak)  Za.  SUH  "black"  .  (BoFr .,  4 ,"  shining"). 


. 


* 


. 


*  ’ 


(  S  o  c  t  j  o  n  34  )  88  - 

Consider  first  the  following  list  from  CT.XIV, 17 Ck. 4548 ) : 


GUG 

GUG 


[(takj . 

( tak  )hs/  V  ) . 

( tak  )KIL. 

(tak)BIR. 

(tak)  2 

(tak)  Z4.TU. 

(tak)  ZA.  TU. 

* 

[( t  ak  HZa.  TU .  p  A.  hU .  K  A 
[( t  ak  ^ZA.  TU .  o-l  al -1  urn 
£(  t  ak )  ZaTJt  U .  m  a-  d  a  J.  - 1  um 
[(tak)ZA^TU.  kUS.GIR 


di 


ik 


ruin 

(  "  ) 


.TU 

» 

hu 

” 

-  la 

lu 

bad 

sa 

-  a 

-  su 

IG-I 

hu— 1 a-lu 

i-  ni 

:a  kap-pi  is-su-ri 


Su 


Tcu 


.  .  10 


v 


Z a .  T uli  GT .  aU 3 .  G 

r  V  (  1 ) 

K  t  ak  )  ZA.  T  U  .J  UD .  .AO 

{( tak  )  ZA.  TU .  UD>S.  Ad 

[(tak)ZA.  TU^SUBa 


v 

mus— 


i  -ni 
v 

su-u 


gar  -  ru 
v 

mus-gar-n 


.  .  13 


LI.  6,7,  thus  shew  a  mineral  h  u  1  a  1  u  which  by  the  addi¬ 
tion  of  the  epithet  BAD  becomes  in  Assyrian  s  a  s  u  .  Now, 
although  BaD  commonly  moans  "old"  ,it  may  also  mean  " roasted” 
or  "heated"  (see  Sect. 26, note  to  Y  ).  The  latter  seems  to  be  its 
meaning  here.  The  Semitic  equivalent  here  issikeru  (SAI 
872)  the  Arabic  "  heat  ed,  m  el  ted  as  I  am  pointing  out 

in  my  forthcoming  translations  of  the  second  part  of  my  IvCedi- 


(l)  For  the  certainty  of  those  restorations, see  CT.VI,ll,Bu. 
9 1—5—9 , 285, I , 53-54. 
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cal  Texts. 

Now,  on  our  assumption  that  we  are  still  dealing  with  words 

meaning  colours,  we  can  find  an  admirable  Semitic  equivalent 

_  O  'fj  ° 

for  s  a  s  u  in  the  Syr.  fdJ  "purpurous" ,  literal¬ 

ly,  when  it  is  broken  up  into  its  two  component  words,  s  a  s 
and  g  u  n  a  ,  "s  a  s  -  col  our".  That  is  to  say,  h  u  1  a  1  u 
is  ,  on  our  assumption,  a  colour  -  substance  which,  after 
roasting,  becomes  red.  The  answer  to  the  problem  appears 
now  to  bo  simple:  h  u  l  a  1  u  must  be  the  white  lead  used 

in  painting,  which,  after  roasting  , as  is  well  k  nown,  becomes 
red  lead. 

We  have  thus  a  good  Semitic  j^t^llel  for  s  a  s  u  in 


— 1  tihih  :  with  what 


can  wo  compare  h  u  1  a  1  u‘ 


And, 


fur  ther,  what  does  ZA.  TU  ( — h.  u  1  a,  1  u)  mean  when  it  is 

v  *  v  v  v  v 

prefixed  to  UD.AS,  UD. . AS. AS,  MUS.GIR,and  SUBa? 

Now  white  1  ead,  the  ancient  ceruse,  is 
prepared  by  the  action  of  acetic  acid  on  metallic  lead,  a  method 
well  known  to  the  ancients.  "  White  lead  has  long  been 
known, being  called  0  \  O  V  by  Theophrastus.  The  process 

of  manufacture  as  described  by  him  consisted  in  the  action 
of  vinegar  on  lead,  the  material  formed  being  scraped  off  af¬ 
ter  a  time  from  the  surface  of  the  metal.  Pliny  mentions  the 
same  subject  under  the  name  of  c  e  r  u  s  s  a, and  describes 
the  above  mothod  of  manufacture" (Roscoe, ii , 900 : Diosc.  v,  ciii : 
Pliny ,Nh, xxxiv, 54 ) .  The  directions  actually  given  by  Theop>bus- 
tus  for  making  ceruse  are  as  f ollow(Hi st . of  Stones, 
trans.  Sir  John  Hill ^ci  ):  Lead  is  placed  in  earthen  vessels 
over  sharp  vinegar, and  after  it  has  acquired  some  thickness 
of  a  kind  of  rust, which  it  commonly  does  in  about  ton  days, 
they  open  the  vessels  and  scrape  it  off , as  it  wore  in  a  kind 


(Section 


90 


34  ) 


of  foulness  *  they  then  place  the  load  over  the  vinegar  a- 
gain,  repeating  over  and  over  the  sane  method  of  scraping  it  , 
till  it  is  wholly  dissolved  ;  what  has  bean  scraped  off  thay 
than  beat  topowdar, and  boil  for  a  long  time  ;  and  what  at 
last  subsides  to  the  bottom  of  the  vessel  is  the  ceruse,  (cii). 
In  a  manner  also, something  resembling  this  is  verdigrise 
made  ;  for  copper  is  placed  over  the  laos  of  wine  and  the 
rust  which  it  acquires  by  this  means  is  taken  off  for  use*" 
Now  there  is  a  most  striking  Semitic  comparison  for  h  u- 
1  a  1  u  (if  wo  are  to  follow  this  clue  of  treatment  with 
acetic  acid)  to  be  seen  in  the  Syr.  (from  the  root 

yjir)  "vinegar".  If  this  be  correct  we  have  good  warranty 
for  our  theory  that  h  u  1  a  1  u  ,  as  the  substance  obtained 

Os  ■ 

by  the  action  of  "vinegar"  ,  ifc*  .  \li terally  "the  ace- 

tatod  thing" , which,  as  we  havo  seen  becomes  s  a  s  u  "red 

load",  by  the  simple  addition  of  the  sign  BAD  moaning  "roast- 

(2) 

ed"  . 


(1) 


( 1)  Theophrastus  died  in287  B.C. 

(2) Tho  form  h  u  1  a  1  u  is  ,of  course,  exactly  -'the  same 

as  the  Syr,  pur g omentum,  sordi ti es.  It  is  a  nice 

question  whether  those  two  words  are  in  ^  any  way  connected.: 

vAuJ\_\ o*  po  is  referred  to  the  root _ \  purgavi^t,  and  as 

such  will  have  nothing  t  o  do  with  our  word  :  on 

ths  other  hand  ,  the  remark  about  "a  kind  of  foulness"^  for 
the  load  scraped  off  in  making  the  coruse,  has  a  curiously 
similar  ring.  xlt  is  conceivable  that  there  has  boon  some 
confusion  between  h  u  1  a  1  u,"tho  acotatod  substance" (i . e. 
"white  lead"),  the  Syr.  *-.\\  <  sordi  ties,  from  the  "kind 

of  foulness"  scraped  off  in  the  manufacture,  and  the  root 
which  gives  ^  "vinegar". 
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Thor j  is  ,ho,vovor,  on j  point  whi ch  demands  expl anation. 

•VS  far  as  I  know,  th. or  a  is  no  Assyrian  word  for”  vinegar"  com- 

a  y 

parable  phil  o  logic  ally  to  thedyr.  F'\-b  ,  the  Assyrian 
equivalents  being  e  n  s  u  (as  I  shewed  in  PRGiu,  19 24 , 21 )  and 

t  a  b  a  t.  u  .  In  other  words,  wo  are  attempting  to  idjn- 

• 

tify  what  may  be  described  as  a  "secondary"  form (" acetated" ), 
before  the  "primary"  ("vinegar")  of  the  same  root  has  been 
discovered.  If  this  really  bo  a  problem  (.’and  I,  for  one,  am 
inclined  to  think  j  t  is),  how  is  it  to  be  explained; 

One  explanation  may  be  that  in  the  Assyrian  word  h  u  1 
1  u  wo  have  a  reference  to  some  form  of  .-acid  stronger  than 
the  ordinary  vinegar,  ^oscoa ( ii ,  9 1}  says:  "it  was  also  well 
known  that  vinegar  acted  as  a  solvent  upon  many  substances, 
as  in  the  celebrated  story  of  Cleopatra  dissolving  pearls)^ 

Tho  Arabians  woro  acquainted  with  many  other  acids.  The  Latin 
Gabor  termed  nitric  acid  aqua  dissoli tiva, and  he  gave  the 
same  name  to  the  liquid  obtained  by  strongly  heating  alum  in 
a  retort, which  was  probably  dilute  sulphuric  acid". 

Another  explanation , but  one  less  probable,  is  that  h  u  1  a-, 

1  u  was  a  special  word  in  use  among  the  lead-miners  of  the 
North-west  ( say  Rob  an  ivlMon,  the  lead,  min  os),  who  may  have  come 
from  a  different  Semitic  stock  from  tho  Assyri ans, and  ,  like 
thu  Syrians  ,used  the  word  >  and  Assyrians  took 

ov  r  the  word  h  u  1  a  1  u  with  the  product. 

Another  point  is  worth  noticing,  ^ushratta,  king,  of  Litan- 
ni ( the  country  to  the  North-west  of  Assyria)  sends  to  Sgypt 

(l)  1  propose  to  discuss  in  Sect.  37  the  deba'ted  question  of  the 
traditional  acid  on  rocks  in  classical  times. 


. 


' 
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in  the  Fifteenth  Century  jB.C,  i  great  quantity  of  gifts  deco¬ 
rated  or  embellished  with  h  u  1  a  1  u  .  The  mines  of  Kobhni 
Ma'don  (silver  end  lead)  ,if  not  actually  within  his  domain 
wore  v  ;ry  near  to  it,  and  easily  accessible  to  his  merchants, 
a  detail  which  adds  a  little  weight  to  the  view  that  h  u  1  a- 

(i) 

1  u  is  "  whil  loui". 

The  provenance  of  h  ulalu  is  given  is  Irkab  in  II 

(2) 

R,  51, No.  1 ,  14 , b . 

*  In  Assyrian  medicine  we  find  h  u  1  a  1  u  used  ,but  its 
particular  value  as  a  drug  is  not  always  easy  to  define,  owing 
to  the  mutilated  condition  of  the  texts.  In  AM  it  occurs  some 
12  times, but  of  these  occurrences  not  all  are  medicinal.  It 
is  , however  ,  certainly  prescribed  for  external  use (tempi es, 
20,1,31,  'with  which  cf.  IB, 73,  recommending  white  lead  for 
the  forehead  in  embrocation):  -apparently  applied  in  oil  (4  1,-  2,- 
6).  One  instance  must  be  carefully  noted  in  which  "one  s  u" 
of  h  u  1  a  1  u  is  prescribed  with  several  other  drums, and 
at  tho  end  of  the  receipt  either  these  or  some  different  por¬ 
tion  cf  the  receipt (which  has  got  lost  in  the  break)  are  to 
be  drunk  (4,. 4  ,.2 ) .  /, e  are  therefore  in  doubt  whether  the  pres- 

Y 

cription  indicates  that  the  "one  s  u  of  h  u  1  a  1  u  is  to  be 
drunk  or  applied..  It  is  hardly  necessary  to  point  out  that 
white  lead  is  a  poison,  a  fact  which  Pliny  knewChh  xxxiv,1^), 
but  Roscoe  points  out  (ii,900)  that  the  descriptions  givon  by 
Pliny  would  load  us  to  suppose  that  to  this  writer  tho  differ¬ 
ence  bet ;veen  whits  lead  and  sugar  of  load  (acetate  of  lead)  was 

(1)  See  th©  Tushrattu  letters  and  inventory  in  Knudt  zon,  Dia 
FI  -  Am  arn  a  T  af  e  1  n . 

(2) is  it  too  remote  fro^  possibili t,v  that  the  name  Mitanni, 

the  country  either  includig,or  very  near  to  the  two  great  mines 
Keban  ha’den  and  Afghan  a  La*  don  may  be  connected  philologi  cab- 

ly  with  ma’den  "a  mine”  ?  ...Can  r  Irkab  be  associated 
with  A  r  g  o  v  a  n  near  Keban  Ma  den  i 


>3  <  ifcfc80^«  (,  Ifid  ?r  t-;  J  I"  J.s  Tf  SfUj-jfe  I 

.  ■ 


not  known:  and  if  this  confusion  between  thy  two  existed  in 


•  is Syria  as  wall,  our  medic  1,1  text  (pr esuming  that  thy  "on  y  X  u" 
is  to  ho  drunk)  would  not  th  yn  ho  amain st  thy  theory  "whit) 


lead",  since  a  c  e  t  a  t  o  of  1  o’  a  d  is  proscribed  to  bo 
drunk  in  sm alldosos  as  a  sedative.  wo  should  ,  however,  have 
to  recognize  that  th-;  \ssyrian  physicians  (if  ,  indeed  ,  they 
prescribed  h  u  1  <4  1  u  to  be  drunk)  were  able  to  keep  the 


acetate 

jid 

th  j 

"white  1  aid" 

produced  by 

■acid 

di  s 

tin  ct . 

This  is 

the 

mor  3 

ch  ill  on  pin  p- 

passage  of  th 

e  t  wo 

in 

Ah  offer in r 

possibility 

o  f 

h  u  1  <3,  1  u 

b  einp 

drunk 

,  and 

1  h 

av  ;  put 

forward 

the 

pro  s 

and  cons  is 

b  ost 

j.  c  m , 

that 

the 

ev  i  d  en  c  ; 

(1) 


against  h  u  1  a  1  u  -=  "white  laid"  may  not  be  overlooked. 
The  other  passages  in  aM  are!  10, 1, iii, 1:  20,4  r.6:  31, 


p  r.  •  /  o  i  i 

o,u«  -  J,  j  ,  ll 


7,3,31 


5  2,  6,  5  (stom  .ichi  c,  extern  al  (  7  )  ) ;  7 1,  1,  10  : 


92,  2,  5:102,21.  Pliny  prescribes  white  lead  or  carbon  it  .>  of 


laid  apparently  in  the  same  way  is  molybdasna,  is  an  ointment 
and  in  plasters,  and  warm  in  foment  it:  on s  for  dysentery  and 


t  en  )smus  (NH,  53,  54  ) . 


The  other  mineral  in  which  hula  1  u  plays  a  composite 
part  is  h  u  1  a  1  u  ini.  (see  p.87).  This  must  mean  "h  u~ 

1  i,l  .*u  of  the  yyo",and  it  is  no  small  addition  to  our  proof 
that  h  u  1  a  1  u  ==" white  lead",  that  we  find  IB  (73,  quotinr 
Diosc. , V, 103 )  saying  that  the  best  c  e  r  u  s  e  , from  the  first 


siftin^,  is  used  is  a  remedy  for  thy  eyes. 


It  is  also  pr  jscribe 


for  eyes 
ceruse  is 
( T  ik  )  h  u 


”  ii.S6.87(  &yr9l,  04  ,$7,9S , 101 .  Pliny  says  that 

\ 

used  by  females  to  "whiten  the  complexion,  (l.  c.  ). 
la-1  u  i  ni  occurs  in  AM  4  6,  ii,2. 


1,1)  as  will  h.uVe  be  yn  noticed,  I  have  taken  4  1,2,6  is  proscri¬ 
bing  h  u  1  a  1  u  to  *b e  applied  in  oil:  the  text  actually  runs 

'...cinnabar,  h  u  1  a  1  u  in  oi  [l] . cannabis  ho  shall 

drink  and  ^sh  ill  recover]? 


’ 


* 


34  -  33  ) 


9^ 


(  o  3  c  t  i  o  p 

,;ith  r  iPd  to  th  i  difficult  problems  of  (takUt.Tu  usad  v 
,  prefix  in  compound  words  for  nimr^ls,  I  proposa  to  discuss 

til  jir.  in  ooct. 


3  action 


?  cr 
O-  { 


l  u  l  f>  a  r  r  n,  i,  alachita,  3arp  jntine, 
Q-  r  a  on  s  t  on  a,  on  ar  ardus . 

v 


ag  jp  t . 

If 

W  3 

.itC  ^  '-31 

aPd 

h  u 

1 

v  1  U 

m  u 

V 

s 

£T  l, 

w 

r  r  u 

,0  have  postulated  that  musrarru  may  ho  a  colour!*- 

agent.  If  wa  accept  that  u  k  n  u  is  "blue"  ,  s  a  u  d  u  "rod", 

"  /hi t o  (-load )"  ,  tha  ranpa  of  colour  for 

will  ba  limit  ad. 

Of  coursa,  liko  u  k  n  u  ind  s  a  n  d  u  .  vva  m  iy  sxpect 
to  'find  in  mul.rarru  the  hard  a  ton  3  of  the  same 
colour  as  the  pigment  it  represents.  m  the  list  of  soil 
materials  in  boot. 31,  we  have  already  seen  the  rad  end 
blue  represent  od  by  u  k  n  u  and  s  a  n  d  u  ,  a  u  1  o- 
1  u  .representing  "shite  lead"  ,  and  not  a  hard  white  stone, is 
naturally  absent  from  the  list  (no  shall  find  the  place  of  the 
"white"  stone  for  seals  taken  by  (tak)UD.  Z  (Sect. 36)).  Out  of 
the  remaining  materials  for  seals, one,  d  u  s  u,  io  -l  ao.., 
cryst  al  (  beet.  14),  and  therefore  the  most  probable  colours 
remaining  are  black,  gr  een,  and  lass  probably, yellow,  which  is 
rare  as  a  seal  colour.  for  two  out  of  these  three  colours 
we  hav  ,  loft  the  stones  (tak)KA.  Gl.n.a  and  (tak)  m  u  s  ;  a  r  - 
r  u  .  Ihof  orm  or  of  t.n  ,se  being,  haemitit  e(soa  beet.  1  l) ,  we  are 
left  with  m  u  s  g  a  r  r  u  to  represent  green. 

This  fits  admirably,  i.  u  s  g  a  r  r  u  moans  some  kind  of 
roptilr,  and  therefore  Boson  (it.  407 )  was  quite  correct  in  his 
identification  o3fT'S  ■,  serpentine.  we  havo  thus  mu 


l' 


Si.  r*  r» 


u  as  tho  green  trend  stop  o  used  for  seals. 


CO  o! 


. 


■ 


(  S  3  c  t  io  n  35  ) 


9  3 


/  V  \ 

But  besides  s  erpontino  v  a  n  am-e  parallel  to  m  u  s  g  i  r  r  u  ) 
this  green  stone  must  have  covered  the  green  cal ci to  and  green 
m arb 1 3  al so  used  for  s e al s ! ^ ^ 

i 

Another  green  stone  compared  to  a  reptile  is  j'hvTpcs.  \.i  ov 

"malachite"  vert  de  men taigne"  (iioef  or,  257  ) ,  with  vvhich  I 

v 

also  propose  to  identify  m  u  s  g  a  r  r  u, although,  I  admit, 
it  appears  to  have  boon  rarely (or  never?)  found  in  Assyrian 
ruins.  But  what  is  convincing  that  the  Assyrians  had  it  is 
that  via  find  itak)  m  u  s  g  a  r  r  u  proscribed  by  itself  in 
curd  (  ?  )  as  a  remedy  for  some  oy e-trouble  (.4k  16,3,11).  Aero 
clearly  serpentine  is  of  no  value,  but  malachite,  a  carbonate 
of  copper  , is  exactly  what  is  wanted.  Malachite  is  properly 
the  green  hydrated  carbonate  of  copper  which  occurs  naturally 
in  the  weathering  of  copper  lodes, and  is  used  as  a  p  i  g~ 
m  q  n  t  under  the  name  of  green  vordi  ter  ('Rutl  ay,  355,  ff.  :p  C.  vii 
504)  .It  was  the  chrysocolla  of  Pliny  (Nh,  xxx'- '  i ,  26  ) 
the  green  most  approved  by  the  unci  on ts (Wm.  Smith, Diet. of 
G-k.  end ’’Rom, an  Antiquities,  263  ) .  Pliny  actually  prescribes  it 
as  an  eye-salve (NR  xxxi i i , 28 ) . 

(lak)  m  u  6  g  a  r  r  u  is  used  about  8  times  in  \M  in  compo¬ 


sition  with  other  drugs, besides  the  instance  quoted, almost 
certainly  for  eyes;  for  temples (20, 1, 31: 102, 21) . 


Again,  Pliny  speaks  of  "m  o  1  o  c  h  i  t  i  s,!  as  a  native 
of  Arabia,  highly  est  eemed  for  making  seals  (Nk,  xxxvii ,  36  ) . 


Jensen  derived  the  word  "m  a  1  a  c  h  i  t  o"  from  keluhha, 
(Arabia  or  Binai)  probably  rightly ,  alts  ought  in  this  instance 


it  was  s  a  n  d  u  which  he  thought  was  malachite,  not  m  u 
g  a  r  r  u  :  but  if  his  identification  of  the  origin  of  the 

(1)  I  might  mention  here  Btrassm.  Nab. No  .321,  "52  (tak)p'Uo. 

(2) Soo  K.  C.B  ail  ay.  Nature,  Hay  16,  1925,764. 


v 
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word  "malachite"  is  corroct,  the  provenance  of  Pliny's 
m  o  1  o  c  h  i  t  i  s  adds  its  evidence  to  our  theory. 

It  is  worth  noting,  th  it  Pliny  gives  yet  another  stone, 
the  name  of  which  is  due  to  its  similarity  to  a  reptile, 
h  a  t  r  a  chit  i  s, which  came  from  Coptos  (hh,  xxxvi i ,  55  ) . 

But  wo  may  perhaps  g o  still  further  afiold  in  our  group 

of  green  ston  ?s  covered  hy  td  u  s  p  a  r  r  u  .  Pliny  appears 

to  have  hud  the  idea  th.it  the  word  s  m  a  r  a  g  d  u  s  "emerald" 

covered  not  only  the  emerald  ,  but  also  some  much  larever  (green) 

stone.  In  Hi:,  xxxvii,  37, ho  gives  t  w  o  1  v-  a  kinds  of 

sma-Yvagdus,  on  e  of  which  may  have  been  in  ala  chi  t  e,  an  equation 

which  Hoofer  (ilist.  ,  63  ),  considers  satisfactory.  Pliny  has 

.1  story  (ib.  19)  of  th  >  king  of  Babylon  sending  a  smaragdus 

four  cubits  long  by  three  bro  .id  to  tho  king  of  Bg.ypt,  which 

v 

is  comparable  to  tho  gifts  of  m  u  s  g  a  r  r  u  sent  ,  although 

sparingly,  by  Tushrattai^  The  similarity  of  the  two  words 
v 

m  u  s  .g  a  r  r  u  and  s  m  a  r  a  g  d  u  s  would  suggest  the 
possibility  of  to  e  1 ittor ' s  being  only  a  "merchants'  garb- 
ling  of  tile  former. 

v 

According  to  the  .-v.s  Syrians  thorns  elves,  musrarru 
came  from  Akkal  a,  and  talikanu(  II. R,  51,.  1,  14, b,  and  15),  but 
both  localities  are  is  yet  unidentified.  Pliny  says  that  the 
most  esteemed  c  h  r  y  s  o  c  o  1  1  a  paint  came  from  Armani a(NH, 
xxxiii , 27 ) . 

n  >  may  thus  some  up  (t.ak)m  u  s  g  a  r  r  u  as  practically 
any  green  stone,  the  hard  green  stones  used  for  making  seals, 
find  malachite  ,  especially  in  its  powdered  form  green  verditer, 
for  paint,  and  oven  "  emerald"  ,  smaragdus,  of  which  word  it  may 
be  the  origin. 

(1)a  crystal  of  beryl  from  Royal  ston  in  Massachusetts  weighs 
n  early  t  wo  ,md  ahalf  tons  (putl  ;y,  2<:  6  ) . 


. 


' 


' 
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For  (tak)  Z  a.  TU.liU3.GIR  see  Sect.  37. 

v  v  v 

Section  36.  (Tak)UD.AS  and  (t  ak  )UD.  AS.  AS 

y  y 

Consider  S  u  r  p  u  , viii,68  ;  (tak)UD  ( tak  )UD.  ASf  , 

v  v 

( tak )UD. AS, AS  .  nero  we  have  in  succession  not  only  both 
the  minerals  at  the  head  of  this  section, but  also  the  mineral 
(tak)UD  on  which  they  are  obviously  based  .  They  must  obvi-**' 
ausly  have  something  in  common  as  a  base,  and  yet  must  be  in 
some  ways  distinct. 

(  Tak )UD  ,  which  is  known  elsewhere (V. ft, 30,  65, g:  CT.VI,11, 
30, b  :  see  SAI  5811)  means  literally  "the  white  stone",  v/o  do 
not  know  the  Assyrian  equivalent,  but  since  UD  —  n  a  m  a  r  u 
(SaI  5785),  it  is  not  unreasonable  to  see  in  it  the  mineral 
n  a  m  r  u  t  u  , as  we  have  already  suggested  in  Sect. 10.  This 
is  the  third  main  component  of  Assyrian  glass,  .and  is  lime 
or  perhaps  more  probably  chalk.  Loreoyer,  the  group  IM.UD 
(==  g  a  s  s  u  ),lit*  "white  ear  th,  clay", moans  "gypsum, 
plaster,  gosso",and  is  thus  an  additional  piece  of  evidence 
for  our  identification.  The  meaning  of  (tak)  CD  'would 
therefore  appear-  to  be  certainly  either  the  white  lime  or 
white  chalk. 

(Tak)  CD. ac  occurs  in  the  compound {tak )  Za  .TU.UD.A3 
in  the  list  of  seal  materials  (Soct.  31)  .  The  latter  must 
therefore  be  a  hard  stone, and  from  its  obvious  connection 
with  whiteness, not  only  from  its  name, but  also  from  (tak)UD 
==" chalk"  above,  must  be  the  word  which  represents  the  white 

stone  from  which  seals  are  made,  i . o. , aragonite  or  white 

v 

marble,  ('lak)UD.  AS  is  the  material  from  which  th  yes 
of  statues  are  made,  so  that  again  it  is  r'i  hard  white  stone 
(See  Legrain,  hist. Frag. , No.  80,  obv.  18-19;  8.  Smi  th ,  -JRA3,  1Q 75, 
39). 


. 


. 
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In  a  t  :xt  of  Nobonidus'  tiny  four  shekels  of  silver  are 

paid  fob  two  (tak)UD.Ao  (Strassm.  ,Nab.No.  245,  12) ,  and  in  another 

v  v 

(No.  321 )  four  (t uk  )8i-kir  (bis  )-tuui  UD.  43  are  mentioned  ,  so 

•  * 

that  tho  material  is  shewn  hero  also  to  be  hard  enough  to  be  di¬ 
vided  up.  In  an  Assyrian  letter (harper , 1194 )  sa  (tak)UD.AS 
o  i  in. a  bit  nisirti  sa  (ilu)Sin 

4 

N  V 

of  the  UD^  vo  -stone  of  the  treasury  of  the  ho  on -god  affords 
some  further  evid  mco  that  this  stone  was  a  white  kind, be cause 
white  has  always  been  the  colour  sacred  to  tho  boon;  cf.  John 
Schroder, 0  o  m  p  1  e  a  t  chymical  Dispensa¬ 
tory  ,  1669 , 12,  where  "all  white  and  green"  things  are  said 
to  bo  lunary  things. 

(  Tak  )UD.  Ale  and  ( tak ) ZA. TU . UD. Ao  *■  would  ther  ef  ore  seem 

to  have  their  hardness  and  their  whiteness  in  common,  (and, 

if  I  may  anticipate  Sect.  37  by  a  f  ew  pages,  ZA.  TU  ,.I  believe, 

is  a  prefix  indicating  that  acid  will  have  some  effect  on 

tho  stone,  a  lapidaries'  method  of  Identification.). 

(Tak)  UD.A3.Ao  cannot  be  far  remote  in  meaning  from 

(tak)  UD.  Vo  ^ but  it  is  not  easy  at  first  to  see  where  the 

difference  lies.  But  the  parallel  use  of  (tak) ZAGIN. A3  and 

,  y  v 

(tak  )  ZaGIN.  AS.  Vo  will,  I  think,  give  us  the  clue. 


Sub  -Section  36,  A.  3  i  p  r  u  . 

(Tak  )  ZAO  IN  .  vo ,  ( t  xk  )  ZaG  IN  .  AS.  AS,  (tak  )  ZAGIN  .  TIK ,  ( tak )  ZAGIN . 

ZUN ,  and  (tak)  ZaGIN.  DIG  are  all  equivalent  to  s  i  b($)r  u 

v 

(Br. 11777-11779,  1178 ly 11787  ) , and  (tak)  ZAGIN .  ZUN . GU SKIN  and 
(t  ak  )  A.  TIK.  Z  ;G.  G  A  are  equivalent  to  sib(p)ir  hurasi 
(Br.H782.KA  P60:  Del .  ,  KWB,  569  ) .  . 

,l)  K . 1277  (Be zold,  Cat . ,  256 )mentions  napharis  27 
’  ak  )  UD.  Ao.  A3  (l,14)=  "total  27  UD.  Ao.  AS  stones"* 


l 


' 
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(Section  36  , A  ) 


In  this  special  use  of  ZAGIN,  u  k  n  u,  we  must,  of  course, 
s 30  some  variety  of  blue  stone  like  lapis  lazuli.  Phiiolog- 
ically  the  first  stone  which  suggests  itself  is  the  bluo  Sap¬ 
phire,  the  Arabic  ,  the  correct  Semitic  equival  ent  (at 

y* 

least  in  its  consonants)  for  s  i  p  r  u  .  Indeed,  the  Greek 

Sapph  )iros  is  supposed  to  be  some  form  of  lapis 

(1) 

rather  than  our  sapphire.  This,  as  has  already  been  noted  in 

Sect.  3  2,  is  borne  out  by  the  variety  describ  3d  as  s  i  p  i  r 

h  u  r  a  s  i  "golden  sap  phire"  as  distinct  from  the  ordinary 

s  i  p  r  u  .  and  u  k  n  u  " lapis"  ,  exactly  paralleled,  by  the 

two  varieties  of  s  a  p  p  h  o  i  r  o  s  given  by  Theophrastus 

(Hist. of  Stones,  S.v.  )  as  c  y  a  n  e  (“"blue")  ,  and 

* 

c  h  r  y  s  e  (="gold"),  the  latter  being  the  variety  of  lapis 

« 

spangled  with  iron  pyrites.  Those  two  kinds  are  fully  described 
by  Pliny (Nn, xxxvii , 38, 39 )  under  c  y  a  n  o  s  ,  the  sap¬ 
ph  e  i  r  o  s  being  said  also  to  have  spots  like  gold. 

Here,  then,  wo  find  the  Assyrians  ,not  unlike  Pliny,  using 
the  word  for  lapis  lazuli  as  a  general  word  for  a  (dark)  blue 
stone  as  a  philological  staging-point  from  which  they  may 

coin  a  name  for  "s  a  p  p  h  i  r  o",by  adding  the  terminations 
v  v  v 

AS, or  AS. AS  ,  just  as  they  do  with  (tak)UD. 

v 

we  have  seen  that  (tak)UD==  "chalk",  and  that  (tak)UD.AS 
.  .  v 

and  l  tak  J  ZA.  Tli  .  Uij.AS  are  harder  white  stones, marked  by  some 

v 

distinction.  Can  we  show  that  this  addition  .of  AS  ,  and. 


(l).  What  exactly  is  Pliny's  Sapphire  is  uncertain. But  the 
S  a  p-  p  i  r  of  the  OT  appears  to  have  some  claims  to  be 
our  sapphire, as  wol3  as  lapis (for  references,  see  Briggs-Dri- 
ver, Heh. Diet . , s. v. ;  Wm. Smith, Diet. of  the  Bible,.  iii,1138). 

The  other  Sumari an  groups  for  s  i  p  r  u  ,i.e,  (tak) ZAGIN. 
TJK , ( t ak ) ZAG I N . 3 1 g  mean  "lapis  of  the  nock" , i. «. , a  gem  for 

§•  nock  lace,  and  "weak  lapis"  respectivel  y.  (Tak )  ZAGIN .  ZUN  ap¬ 
pears  to  mean  "numerous  lapi s" literally.  It  is  important  to 
v,omeiuber  that  (tak  )  ZAC- IP  .  SI G  can  be  made  artificial! y  (s^o 
Sect . 25;  Q) . 


. 

' 


. 


. 
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,  of  aS.  ;.o 


to  miner  al  rofors  to  's ton  os  of  the 


upp  lar'.iiCG,  but  di 
1  think  that  thi 
of  the  pr 3 on t  day 


stinguish  >d  by  their  relative  hardness? 
s  must  bo  tho  explanation.  The  geologists 
say  that  hurdn  ss  is  the  first  tost  /hi  ch 


should  bo  made  in  determining  a  mineral  (Rutloy, 48 ),  and  I  hero 
quote  tho  s<Vale  of  relative  hardness,  known  as  Mohs’  scale: 


1-  Talc  . common  foliated  variety. 

2-  R  o  c  k  Salt . or  gyp  sum. 

3-  Calc  —  s  p  a  r  ..  transparent  variety. 

4-  F  1  u  o  r  -s  p  a  r  ..crystallized  variety. 

5-  a  p  a  t  i  t  e. .. transparent  crystallized  vari jty. 

6-  F  o  1  s  p  a  r  . . (urthoclaso)cleavablo  variety. 

7- Ct  u  a  r  t  z  ...  transparent  variety. 

8~  T  o  p  a  z  ....  transparent  crystal. 

9-  S  a  p  p  h  i  r  o..cleavablo  variety, or  corundum. 

10- D  i  a  m  o  n  d  . 

-Rutloy,  39. 

x-isre  the  outstanding  point  is  that  sapphire  has  the  remark¬ 
able  quality  of  being  almost  the  hardest  mineral , second  only 
to  diamond.  It  is  well  worth  noting  what  Rut ley  says  about 
Corundum ( 170 )  : ~ 

"The  ruby,  sapphire, ori ental  amethyst , ori ontal  omorald, 
and  oriental  topaz, pro  varieties  of  corundum  coloured  rod, 
blue, purple, green, and  yellow  respectively, and  are  used  as 

gom- stones . Emory  is  a  greyish-black  variety  of  corundum 

containing  much  admixed  magnetite  or  hematite.  Crushed, ground  , 
and  sifted,  its  powder  is  used  for  polishing  hard  surfaces." 

And  he  says  (39)  , in  describing  the  method  of  testing  for 
hardness  "the  trial  may  also  be  made  by  endeavouring  to  scratch 
the  specimens  enumerated  in  the  list  with  the  mineral  'under 


■ 


* 


' 
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examination" „ 


In  this  word  "  scratch1'  wo  can  at  onco  soo  a  cluo  to  the 
philological  origin  of  s  i  p  r  u  .  It  is  the  same  as  the  Syr., 
T—  TJl7:— V ,  ”  a  nail ,  cl  vw" ,  which  has  also  the  meaningofof  ‘'onyx" 

v 

(distinct  from  ~jS0  }  \eagai3  Of? ) .  Apart,  therefore,  from  itss 

presumed  equivalence  qwith  the  Arabic  ,  which  is  not 

the  correct  philological  equivalent  for  the  Syr.  YvV-i -L,  and 
must  probably  be  a  late  loan-  word,  like  the  hob.  ^  S  -^b  , 


which  again  is  not  an  oqui  valent  for  f— ) ,  we  can 

seek  the  original  meaning  of  s  i  p  r  u  in  the  Assyrian 

root  sap  a  r  u  " scratch" , and  its  cognates  for  "fin-or- 
nail,  claw",  .and  s  i  p  r  u  ,"p  oint  of  a  weapon"  /MA886 ) . 

S  i  p  r  u  11  sapphire",  tho  second  hardest  mineral,  and  also 
a  form  of  corundum, of  which  emery  isa  form,  must  thus 
m  3 an  "the  Scratching  Stone  "  ,  with  a  curious 

parallel  in  the  Hob.  sipporan  samir  (jer.,xvn 

v  —  —  „  ( -  ^ 

l) "point  of  samir-  stone  . 


The  probability  is  that  sapphire  or  corundum  was  the  hardest 
test  the  ancients  had.  Pliny's  description  of  a  d  a  m  a  s 
rather  indicates  that  it  is  doubtful  if  he  had  any  acquain¬ 
tance  with  the  diamond, and  the  opinion  is  that  the  word 

a  d  a  m  a  s  was  applied  by  the  ancients  to  quartz,  specular 

4-c  \ 

iron  ore,  and  emery  (  Bostock,  Pliny ,  vi,8P®  quoting  Dana/. 

Hayes  Ward (9)  also  suggests  corundum  or  ornery  ,  and  not  diamond, 


as  the  probable  tool  for  cutting  seals. 

(1)*S  am  i  r  ,of  doubtful  meaning, is  a  stone  usod  as  figura¬ 
tive  of  hardness  ('Hz.  iii,  9 ;  Zech.  vii,12).  Gosenius  connects  it 
with  cTu  q:>^Vo  m  o  r  y (Smith, Diet. of  the  Biblo,  I,  2l) ,  which  Petrie 
(hastingSjBi ct ,  of  the  Bible,  iv,  6 19  *  foll  ows. 
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Interesting  in  this  connection  is  Pliny’s  description  of 


one  kind  ' - 


”  when  ...  this  stone  does  happen  to  be  broken,  it  divides 
into  fragments  so  minute  as  to  be  almost  imperceptible,,  These 
particles  are  held  in  great  request  by  on gravers, who  enclose 
them  in  iron, and  are  enabled  thereby  , with  the  greatest  faci¬ 
lity,  to  cut  the  very  hardest  substances  known”. 

Theophrastus  actually  mentions  a  stone  from  Armenia 
which  was  used  for  cutting  others  (iiill, Thoophr.  ,  185) . 

A  final  piece  of  evidence  that  s  i  p  r  u  was  used  as  a 
hard  stone  in  a  monn  >r  similar  to  corundum,  is  found  .in  CT. 


XIV,  15, 


22, 


o 


O  c  — 


r-  V  — , 

(tak)si-ip-ru  ==  ( t  ak  )  ZAO  IN .  ^  A3 

(tak)s  i  -  i  p  -  r  u  ==  ( t  ak  )k  u  -  n  u  ~ ;  k  u 

4  k.  J 


(The  restoration  is  suggested  by  MA  860  ). 

In  the  last  word,  k.  u  n  u  k  u  ,  wo  must  see,  not  "seal”, 
hut  either  ”  seal-stone”  ,  i .  o. ,  th©  stone  for  m /iking  seals,  or 
else  the” engraving  stone”,  Obviously  the  writer  cannot  have 
meant  simply  ” cylinder-seal” ,  which  would  unreasonably  single 


out  this  particular  stone  s  i  p  r  u  as  a  material  for  seals, 
which  we  cannot  accept  as  at  all  likely,  when  there  are  so 
many  others  with  better  claim  to  be  so  described. 

To  sum  up  s  i  n  r  u  .  it  is  the  Assyrian  equivalent 
of  both  vt  ik  )  ZAdliv.  a 8  and  ( tok  )  ZaGIN.  AS.  aJ  ,  and  is  otymol  ogi- 
cally  tho  equivalent  of  t  he  Syr.  7  ”  claw,  onyx” ,  .and 

V 

w  is  probably  taken  ov er  into  Arabic  in  the  word 

sapphire.  Properly  s  i  p  r  u  means  "the  scratching  thing”  “ 


and  when  we  consider  that, just  as  (tak)UD  is  the  soft  chalk, 

v 

and  (tak)ljD,  AS  is  the  harder  white  stone  from  which  seals 
are  made,  and  (tak)ZAGIK  is  tho  moderately  soft  lapi^  which  cun 


.  • 


’  • 


. 


' 


■ 
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bo  £  round  into  ultramarine  ,  while  its  hard  or  form  is  (tak) 


v 


UK"  IN .  Ao  and 


probably  the  hardest  stone  known  to  t.b0  ancients,  we  shall 


v  v  v 

not  be  wrong  in  seeing  in  the  affixes  VS  and  AS. AS  the 


moaning  "hard"  and  "very  h  ird"  respectively.  In  (tak )  ZaGIl1 . 
ilh  "blue  stone  of  the  nock"  ,  called  s  i  p  r  u,  wo  must  see 
sapphire,  the  pom  :  in  (tak ) ZAC  IN. SIG (==s  i  p  r  u  )  we  have 
some  form  of  sapphire  which  can  bo  made  artificially (the 
reference  bjing  to  its  tint, rather  than  to  its  hardness,  since 
wj  have  no  indication  t'h  it  the  pi  ass  is  to  be  toughened  by 
being  plunger,- into  fat  heated  to  a  high  pitch),  another  variety 
of  s  i  p  r  u,  perhaps  the"  very  hard"  one,  will  be  the  "a  d  a  - 
m  -a  s"  with  which  the  jewellers  cut  other  stones, particularly 
seal  ~  cylinders.  This  last  mineral  must  be  a  point  rath  ir 
than  a  nowder  like  ornery,  end  hence  will  be  the  common  corun¬ 
dum,  the  variety  known  as  "adamantine  spar",  from  its  extreme 
hardn ess, occurring  commonly  as  greenish  or  greyish.  It  is 
used  in  the  Hast  Indies  for  cutting  and  polishing  precious 
stones (rO  viii,66).  Perhaps  we  are  to  see  "emery  p  o  w  - 
d  e  r"  in  ( tak  )  ZaG;  IN  „  ZUK,  li  ter  ally"  numerous  lapis".  It  may  be 
mentioned  with  advantage  that  Turkey  is  the  largest  producer 
of  emery (ftutley, 168 ) . 

;-/ e  have  ,i  venture  to  think,  solved  the  problem  of  the  af- 

V  V  V  ,  .  .  . 

fixes  Ao  md  AS.  AS,  the  various  kinds  of  (tak JUD  and  l  tak  ) 
ZAGIK  minerals  being  divided  into  classes  in  relation  to 
their  degrees  of  hardness.  But  besides  this  distinction, we 
have  seen  that  there  are  subdivisions  of  the  (tak)UD.Ao 

(l)  Jenson1  s  reading  gibri-ia  for  (tak  )  ZAO  IN .  TIK-ia 
in  the  Gil  famish  ;Jjpic(KB  vi,  i ,  210-21 1)  except  that  it  should 

be  sipri-i a,  i  s  thus  correct,  and  in  tills  carcanet  of  Ishtar  wo 
can  see  a  necklace  of  sapphiresi 


. 


. 
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and  (tak)uij.  lO  .  ii'j  which  :xro  denoted  by  the  prefix  ZA.  TO . 

Before  trying  to  settle  definitely  the  kinds  of  stone  in¬ 
dicated  by  (tak)UD.  ,-lB  'Uid  (tak  )Uu.  ao.  ao  ,  wo  must  obviously 
consider  the  meaning  of  ZA.  TO. 

Section  37.  The  h  ea  n  in  g  of  Z4.  TU  1  n 

« 

compounds. 

Wo  have  in  Beet.  34  a  list  of  certain  stones  marked  with 
the  prefix  Za.TU. 

it  will  be  noticed  that  ..except  in  h  u  1  a  1  u  "white  load" , 

and  h  u  1  a  1  u  in  i  white  lead  for  the  aye",  no  attempt 

is  made  to  introduce  the  Assyrian  word  h  u  1  a  1  u  into  the 

translation  of  the  Sumerian  names. 

It  will  be  seen  that  Za,  TO  is  aprefix  to  the  two  white  stones 

(tak)bD.  ao  and  (tak)OD.  u3.  Ao,  which  are  relatively  harder  than 

(tak)OjJ  "chalk".  Equally  ,  ZA.TU  is  a  prefix  to  the  green 
v 

stone  , musgarru  .  We  have  thus  ,  without  counting  the  other 

groups  at  present  unidentified,  the  prefix  Za. TO  added  both 

to  white  stones  and  green  stones.  It  therefore  c annot  have 

any  reference  to  their  colour,  for  ,  although  a  green  can  be 

qualified  with  such  a  word  as  "pale  "or  "dark",  the  same  can 

hardly  be  said  of  white.  Moreover, it  will  bo  observed  that 

Za. Tu  is  not  added  to  red  or  blue  stones. 

Again,  Za. TO  c .annot.  refer  to  the  relative  hardness  of  these 

v  v  v 

stones,  for  that  is  settled  by  \d  and  ad.  A3. 

Let  us  examine  the  problem  on  th-)  evidence  that  we  already 
have, leaving  out  the  unidentified  groups.  It  is  obvious  that 
cho  prefix  Za, TU  marks  some  subdivision  of  the  classes  of 
stenes  to  which  it  is  prefixed:  the  Assyrian  scribos  and  lapi¬ 
daries  were  far  too  clever  to  waste  breath  or  space  on  unne¬ 
cessary  adjuncts.  We  have  h  u  1  a  1  u  literally  "somithing 


' 

i;  *•  ■  ,  -!-tr  ci  ij  fi|’  faj.t  h,  ■  t  r 

.  ♦•;■  ■ 

' 

. 

■  I  If  :  ,  o  irf*  '♦  st  •  »j  r  S  j 
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treated  with  acid". 

I  suggest  that  this  prefix  to  certain  fairly  hard  white 
and  green  stonos  is  an  indication  that  the  Assyrian  stonema¬ 
sons  and  lapidaries  were  well  aware  that  certain  classes  of 
rocks  could  be  easily  identified  by  the  effervescing  of  acids 
applied  to  them.  This  is  ,  of  course,  a  we^l  known  modern  test. 
But  j.t  is  a  peculiarity  which  was  known  even  to  the  Hebrews, 

(who  wore  far  behind  the  Assyrians  in  practical  civilisation) 
as  is  shewn  by  Prov. xxv, 20 :  "  as  he  that  taketh  away  a  garment 
in  cold  weather, and  as  vinegar  upon  nitre, so  is  ho  that  sin goth 
songs  to  a  heavy  heart" ,  I  have  already  suggested  that  we  do 
not  yet  know  enough  about  the  power  of  the  acids  or  vinegar 
known  to  ••the  Assyrians.,  and  Hoofer's  ingenious  suggestion 
(117) that  Pliny  refers  to  hydrochloric  acid 
may  aptly  be  quoted  here*- 

(l) 

f,0n  met,  di  t-il  (Pliny ),  avec  l' or,  dans  un  vase  do  terra,  deux 

parties  do  sel  commun, trois  parties  do  mi sy (probably  sulphate 

of  iron  or  copper), et  do  nouveau  deux  parties  d'un  autre  sel, 

et  une  partie  d'une  pierre  appelee  schi ste ( terre  argi louse) -on 

expose  ce  va-Se  a  1!  action  du  feu  :  le  melange  s'empare  alors  A.? 

«  . 

tout  ce  qui  ost  ef ranger  a  1  or,  qui  demouro  pur. 

"Nous  enregistrons  cos  paroles  de  Pline  .’ell  os  sont  d'une 

t 

haute  importance  pour  1'histo.ire  d  ?  la  chimio.  Car  un  melange 
de  sol  commun  (chlorure  do  sodium), do  vitriol (sulphate  de  for 
o’l  do  cuivre)  et  d  '  argile  (alumina ) ,  produisai  t  ,  sous  l'  influ- 
do  la  chaleur,une  reactiop,  de  laquelle  devrait  resulter 
un  dos  acides  mineraux  1-es  plus  enorgiques  ,1 'esprit  du  sel 

f 

appal e  aujourd'hui  acide  chlorhydri quo. 

"Quel  etait  cot  autre  sel  quo  l' auteur  ne  nomme  pas?  Si 
c ' ost  le  nitrate  de  potasso,los  Remains  auront  connu  1 ' eau 

( l)Nh,  xxxi.ii ,  ?A  . 


V. 

„ 

.  .  • 

. 
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regale,  or  la  vraio  chi  mi  a  no  date  qua  da  1 '  emploi  hi  an  etabli 
do«  ac ides  miner aux, qui  sont  las  vari tables  dissolvants  das  me- 
taux"  . 

The  peculiar  treatment  of  rocks  with  acids  or  vinegar  was 
certainly  well  known  to  the  ancients  *  and  this  question  of 
decomposing  rocks  by  this  treatment  (as,  for  oxampl  ),  hannibal 
crossing  the  alps)  is  very  fully  discussed  by  Berthelot (hist. 
i.370).  He  says  that  the  action  of  fire  on  rocks  is  noted  in 
many  ancient  passages,  and,  since  fire  is  enough  to  decompose 
calcareous  rock, he  cannot  see  why  they  should  have  preferred 
vinegar.  Yet  the  texts  dealing  with  this  subject  are  numerous 
and  to  the  point,  and  ho  quotes  Pliny  (Nil  xxiv,2l)  as  saying 
that  the  hard  stonos  met  with  in  the  mines  are  broken  by  the 
means  of  fire  and  vinegar.  Vitruvius  also  says 

"If  an  egg  is  left  too  long  in  vinegar, its  shell  will 
soften  and  dissolve, ..  so  also  lead...  changes  into  ceruse... 
copper  into  vert-de-gri s.  Also  a  pearl  dissolves.  .This 
action  is  equally  exercised  on  hard  rocks  which  neither  iron 
nor  fire  alone  can  decompose*  But  when  they  are  heated  well 
with  fire,  it  is  enough  to  water  thorn  with  vinegar  to  break 
them" , ( viii , c, iii ) ,  Pliny  (NH  xxxiii,27)  says  that  the  strength 
of  vinegar  does  not  jxerci se  Itself  against  food  only, but  on 
many  other  things*  If  it  be  applied  to  stones  it  mil  break 
them  after  they  have  resisted  the  action  of  fire.  Galen (Do 
fac,  simp, Mad. , i, 22)  says  that  vinegar  act si ike  fire  in 
attacking  stones, copper , iron, load.  Berthelot  quotes  other 
ancient  authors  , notably  Dion  Cassius (xxxv ), who  tells  a  story 
how  at  the  taking  of  Eleuthora  in  Crete,  traitors  watered 
a  great  tower  with  vinegar  to  make  it,  friable.  Berthelot 

then  gives  the  opinion  of  k.Havet,who  considers  that  cal- 


' 
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c  areous  rocks  are  hardly  likely  to  bo  much  more  affected  by 
vinegar  than  by  water  after  they  have  been  calcined.  The  ror 
suit  of  concentrated  hydrochloric  acid  would  be  different. 

I  have  quoted  ivL  Bert-heiot  fully,  in  order  to  shew  how  vory 
definite  a  belief  existed  in  the  ancient  world  about  the  pow¬ 
er  of  vinegar  on  certain  rocks. 

If  wo  accept  the  theory  that  ZA.  TU  is  prefixed  to  those' 
rocks  which  effervesce  or  otherwise  show  sour©  effoct  when  acid 
is  appli -3d  to  their  surface,  it  will  exclude  from  th.i  stones 
so  indicated  all  granites  ,  porphyri as, quart zes, and  silicious 
rocks; but  include  the  calcareous  rocks, marbles, limestones, and 
the  like, 

with  this  in  view,  we  may  make  a  tentative  identific  lo¬ 
tion  of  the  (tak)UL'  'and  (tak)MUS.GIR  groups  by  their  class¬ 
ification  in  terms  (a)  of  relative  b  a  r  d  n  o  s  s 

v  y  v 

as  sh.nvn  by  43  and  A3  .  AS  ;  (b)  of  t  h  ©  f  f  e  rv  o  s~* 
cent  effect  of  a  c  i  d  upon  them,  as  marked 
bv  Za..  Td. 

v  o 

T  ak )  UD “  not  marked  by  ZA.Tb.,  It  is  the  softest  of  the 
liD-group, i,  e. ,  chalk;  it  is  distinguished  from 
gyp  sum  (which  does  not  effervesce  under  acids) 
by  the  latter  being  called  IM.UJJ. 

(Tak)U.0,Ao  :  "the  moderately  hard  (white)  Ub-ston  3"  :  by 

v 

our  theory  distinct  from  ( tak )  ZA.  Tli.  UD.  43  which 

is  the  stone  affected  by  acids. 

(Tak  )  Za.  TU, UD.  AS  is  speci  ally  mentioned  as 

the  white  stone  from  which  seals  are  made(Sect. 

3D -its  name  shews  that  it  effervesces  under  ac^d. 

it  is  moderately  hard  (less  hard  than  (tak )UD. Ae. VI 
V 

Ao,  This  description  will  agree  with  either 


. , 


*  >  . 


. 


■ 
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A  labastor  (index  of  hardness,  3) 
rfhito  marble,  or  aragonite  (the  latter  with  index  of 
3,3  to  4  ) . 

If  3 , or  3.5  ,  is  the  index  of  hardness  hero,  we  may  perhaps 
see  in  (tak)UDe  VS (without  ZA.TU)  the  modern  alabaster, hydrous 
sulphate  of  lime,  which  does  not  effervesce  under  acid, 
with  an  index  of  1,  Kto  2. 

('Tak)  UD.  AS.  AS  "the  very  hard  (white)  stone”  ,  di  stingui  sh- 

,  ,  v  v 

ed  from  (tak)  ZA.TU. Ul>.  ad.  v3,  the  latt  er  being  by  our 

theory  affected  by  acids.  .We  have  estimated  the 

hardness  of  (tak)UD.ao  as  approximately  3  or  3.3 

so  that  this  will  be  some  stone  of  greater  hardness. 

Import  mt  here  is  the  tablet  K. 1277, already  quotod, 

(B  esold,  Cat*  ,  256  ) ,  1,  14  "total  27  (tak)UD.  -io.  Ao”  and 

r.,1.7  "total  6  (tak)  UD.  \o.  4e  ",  which  indicates 
.  .  v  v 

that  the  \ tak JUD. aS. Ad  were  reckoned  in  pieces  in 
fairly  largo  quantity.  If  they  were  beads, as  seems 
probable, they  were  very  likely  of  chalcedony, a  very 
common  jewellers'  material  in  Assyria.  This  is  a 
white  stone  with  a  hi  Ah  index  of  hardness,  and  unaf¬ 
fected  by  aci ds. 

(Tak. )  ZA,  TU.  UD.  Ao.  v.i  will  be  some  white  rock  of  a 

4 

hardness  Greater  than  3, or  3.  5,  affected  by  acids, 

©<•  g. ,  perhaps  fluorspar (ind ex  4)  or  .apatite  (ind  ex  c- ) , 

(if  we  accept  the  lower  figure  of  3  for  (tak/UD.A.3, 
it  might,  be  possible  to  include  here  aragonite (3. 5 
to  4}). 

\T  V 

(Tak)UD.  Ao  came  from  the  mountains  Dudpis  and 
Dulupis  (unknown,  II H,  31, To.  13, 13i^-3,  16 ) . 

From  these  we  can  proceed  to  the  green  stones  distinguished 
in  the  same  way. 


. 


* 

t 


* 


* 
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(Tak)i;  u  s  g  a  r  r  u,  written  both  (tak )Mb3. g-Ik  md  (txk) 
v 

Z  v.  TU.  MtJd.GlA,  which  indicates  a  difference  batmen  the  two  - 
classes  of  stones,  the  latter  being,  on  our  theory,  aff eel  id  by 
acids,  and  from  S  ect.  31  a  material  used  for  sealsi 

In  one  case, which  I  suggest , may  be  by  accident,  we  find 

v  v 

(txk)kbS.GIR  us  ed  where  our  theory  demands  (tak)  ZA.  TU.  KUS.GIR 

this  is  in  a  medical  text  already  quoted  ( AK  16, 3, 11 ) where 
( tak  )l/[U3.GIH  is  used  by  itself  in  curd  ( ? )  for  eyes.  This  must 
be  malachi to, chrysocolla, carbonate  of  copper, which  will  offer 
vesco  under  acid.  It  is, however, not  unreasonable  bo  expect  som 
latitude  if  there  was  no  doubt  which  drug  was  intended. 

Malachite  is,  as  I  have  admitted,  rarely  if  ever  found  in 
Assyria,  but  other  carbonates  are  frequent,  and  will,  of  course, 
effervesce  under  acid, notably  green  c  a  1  c  i  t  e,  or 
gr  ren  marble  (Ashmolean  Museum*  Kenan t,  Oat .  des  Cylindros, 
Nos.  61,  104 , 130,  etc.  :  "calcairo  vert"  ,  ib.No,  110  :  green  stea¬ 
tite,  a  1007, Del aporte, Catalogue, ii , 200 ) . 

(Tak)  I  hi  i  m  u  s  g  a  r  r  i,  written  with  ZA.  TU, "  eyes  of 
v  - 

m  u  s  g  a  r  r  u, green-  Dr  blue-green)-'  coloured  stones, may 

well  be  the  turquoi  s  e  , soluble  in  hydrochloric  acid. 

"6  e  n  a  t  i  m  u  X  g  a  r  r  i  of  Bit  -  Innibi" occurs  (boRr 

39)  :  cf  "  13  e  n  a  t  u  m  m  u  s  g  a  r  r  i  (knudt  zon ,  T  • ,  23,  ii 

_  v 

19).  Agum  put  (tak)Z-v.Tb  oni  m  u  s  g  a  r  r  i  and  (tak)me- 
v 

nisuti  at  the  top  of  the  crown  which  he  made  (V  R,33,iii,5). 
This  word  e  n  u  "  eyet?  occurs  several  times  in  connection 
with  stones.  The  same  Agum  ( ib .  ii  ,39  )  speaks  of  (tak)e  n  at 

ii 

Mel uhh  a  " ey o- stones  of  M o 1 uhh  a" - 


< 

,  *  f  ,  s 

■ 
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S  j  c  t  i  o  n  38*.  (Tak)s  u  b  u  ,  (tak)s  i  h  r  u. 

The  nin  oral  (tak )  ZA.  S13&  (=  s  u  b  u  )  tak  >s  on  several 
forrs  ' - 

(tak )  ZA.  SUH  ==  s  u  b  u  (hr.  1174  5  :  SaI  9018) 

( SUB  A ) 

=  s  i  h  r  u  ( 3AI  9017,  me?  cf.  Br.  661 1, 

( t  ak  )  ID  .  Zfi,  SDK  ==  si  —  ih-rum 

-  •  y  _ 

( tak  )  ZA.  Sl'H.  jjIH  =  "red  s  u  b  u  "  =~  i  &  r  a  h  u 

--=  (SaI  9019  ),u  r  i  a  h  u  (CT.  xiv,  17,  i,  14  ) 

“=  ( t  ok ) TU  (SAI  9019). 

(tak  )  Za.  Suh.  SiG  ==  "gr©6n  sub  u"  ,  tha  sail  j  as  the  n^xt 

O  7 

pro  up  in  CT  .  xiv,  15,  11,  and  equival  enc<* 
ib.  17, 10. 

(tak  )  ZA.  SUn.  UDO.KI  ==  i  a  n  i  b  u  , or  'z  a  n  i  b  u  ,  n  i  b  u 

($ ft  I  9oil) 

(t ah  )  Za.  SuH.  liNil.Kl.  GAL  ==”  qr  eat  n'i  b  u  "  ==k  i  b  a  1  t  u 

(SAI  9033),  n  i  b  u  burr  u[n  uj (d  AI 
90  24  ) 


(tak)lD.  ZA.  SbiL  ==  s  i  h  r  u  (Br.6641) 

( tak  )  ZA.  TU .  ID.  ZA.  Slid.  ==  ?  ( SaI  90(37 ) 

(tak)  ZA.  SUH. GaL  (SaI  9027) 

(t  ak)  ZA.  SUtJ.DU  (SaI  9020) 

(tak)  ZA.  SUH .  ID.  Zl.  DA  ( S 41  9 0 25  ) 

( t :ik  )  ZA.  SUii.  ID . K AB  .  D  a  (SAl  9020) 

A  seal  of  ZA.  SUB.  and  another  of  (tak  )KUR-nu(==  sad  -a  n  u  , 


•  ' 


-  • 


{ . £  ^  .  t 


■  >  • 


,  ,  •  —  :  i 

* 
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haematite) are  montionod  in  CT, xxiii , X, 10 (soo  BoFr.73),  CT  VI, 

11,  14  ,a,  shows  that  a  seal-cylinder  can  bo  made  from  the  ston  -i 
iD.ZA-SUh  . 


high  priost's  breastplate,  But  s  i  h  r  u  ,  the  synonym  for 
v  - 

s  u  b  u  , loads  us  to  con  si  dor  tho  two  following  comparisons 
3ido  by  si do  • - 


v  - 

s  u  b  u 


s  i  h  r  u 


liow  this  latter,  vitriol,  is  ferrous  s  u  1  p  h  a  t  o, 
or  green  vitriol, which  is  used  for  dyeing  black,  and  is  usu¬ 
ally  obtained  from  the  decomposition  of  pyrites  or  as  a  bye-- 
■product  in  the  manufacture  of  copper  sulphate  or  blue  vitriol 
('Rosco  0,-11,4236 )  „  obviously,  if  my  suggestions  are  right  for 

v  ~ 

the  Semitic  comparison  of  the  word,  sub  u,with  its  synonym 
s  i  h  r  u,  will  correspond  (through  its  philological  relation 
to  brass  and  vitriol)  with  the  Chalcanthum  of 

o 

Pliny  (Nil  xxxi  v,  32) ,  of  which  he  says  "The  Greeks  ,by  the  name 
which  they  have  given  i t  (chalcanthum ),  have  indicated  the  r -el ac¬ 
tion  between  shoemakers 'black  and  copper", and  Bostock,in  his 
note  referring  to  Beckmann, hist, of  Inv, ,  i,  18 1,  says  that  Pliny 
probably  includes  under  this  name  g  r  o  e  n  v  i  t  r  i  o  1 
and  blue  vitriol.  Roscoo (ii, 434 )  says  that  the 
two  were  for  a  ion'’-  time  confounded  together,  Sinco  we  have 


O  O 


identified  s  i  hr  u  with  the  Syr.  ;  wo  can  go  a  step 

f  ar-ther  rod  s*>o  in  it  Pliny  *  s  s  o  r  i  ,  which  the  Arabs  say 

isred  vitriol  (Berthelot, hi st , , ii , 24 2  ). 


Pliny's  doscripttion  of  the  manufacture  of  chalcanthum 
affords  us  several  points  which  help  in  our  identification:- 


''«*  .  . *  *  '4' 


. 
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"it  is  prepared  in  Spain,  from  the  water  of  wells  or  pits 
which  contain  it  in  dissolution.  This  water  is  “boiled  with 
an  equal  quantity  of  pure  water,  and  is  then  poured  into 
large  wooden  reservoirs..  across  these  reservoirs  there  are 
a  numboi  of  immovable  beams  ,  to  which  cords  are  fastened,  and 
then  sunk  into  the  water  by  means  of  stones;  upon  which  a 
slimy  sediment  attaches  itself  to  the  cords, in  drops  of  a  vi¬ 
treous  appear  an  ce,  somewhat  resemblin*  a  bunch  of  per  apes.  Upon 
bein'  removed,  it  is  dried  for  thirty  days.  It  is  of  azure 
colour,  and  of  a  brilliant  lustre,  and  is  o^ten  taken  for  glass, 
when  dissolved  ,  it  forms  the  black  dye  that  is  used  for 
colouring  leather" 

how  this  description, that  the  sediment  which  forms  the 
chalcanthum  is  like  a  bunch  of  grapes,  confirm s  the  view  that 
we  are  on  the  right  track  with  "vitriol".  The  proper  equiva¬ 
lent  in  Assyrian  for  "  g  r  e  on  ZA»  SU^L"  is  ianibu,a 
form  confirmed  by  the  medical  text  AM  3,2,16,  two  other  forms 
being  found  elsewhere,  z  a  n  i  b  u  (in correct  ? )  and  n  i  b  u» 

I  a  n  i  b  u  , like  several  other  words  for  stones. begins  with 
this  curious  syllable  i  a  , and  it  is  not  impossible  that  it 
is  a  borrowed  word.  The  Heb„  "grape"  has  presumably 

no  philological  equivalent  in  Assyrian,  unless  it  be  i  n  b  u. 
about  which  there  is  some  doubt,  the  proper  Assyrian  word  for 
"grape"  being  k  a  r  a  n  u  .  Surely  we  may  see  this  uebrew 
word  in  i  a  n  i  b  u  ,  the  comparison  being  drawn  between 
i  a  n  i  b  u  and  the  resemblance  of  green  v  i  t  r  i~ 
ol  to  a  bunch  of  grapes. 

,  .  v 

I  a  n  i  b  u  also  represents  the  value  of  ( tak )  ZUR*  SAIh 
G-UB^BaJ  (3aI  66 3d),  and  a  comparison  of  CT„  xiv,  3,  22,  c,  and 

F),  !3,  o,  with  CT.  xviii,26,  Rm. ,  339,  14,  gives  the  equation 


* 


- 


. 

■ 
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(tak)z  UR.SaRoGUB.  BA  ==  s  u  -  u  =  i  a  -  n  i  -  b  u<. 

Like  (tak)z  A.  SUli,  S  I  G  in  CT„  XIV,  17, it  is  close  to  s  a- 

m  a  i  t  u  (which  I  hope  to  shew  a  little  further  on  ==  the  sky- 

blue  crystals  of  blue  vitriol).,  and.  therefore  must  be  the  same 

(1) 

i  a  n  i  b  u  , 

In  Assyrian  medicine  we  find  the  following  uses  •  - 

(Tak)s  u  b  u  ,  for  t  e  m  p  1  e  s  (am  10  2,22)  :  e  y  e  s 
(l<,4.,4):  not  medicinal  (23,  7,4)0  in  Pliny  we  find  c  h  a  1  - 
can  t  h  u  m  recommendod  for  granulations  upon  the  eye-lids , 
pains  and  films  on  the  eyes,  and  when  applied  to  the  forehead 
with  a  sponge,  it  acts  as  a  check  upon  defluxions  of  the  eyes 
(NR  ,  xxxiv,  32), 

(Tak)i  a  n  i  b  u  (written  both  (tak )  ZA.  SUu.  SIG-  and  spelt  out): 
for  hair  (3,2,16)  :  for  tempi  e  s  ( 102,  32:  104,  10 ) :  va¬ 
rious  (7,  1,  5:  29,  2,  11:  40,  5,  20  :  47,3,30:  10  2,  23), 

(Tak )  Z  A.  S  UH.,  I  D.  Z  I  D.  D  A  (one  s  u  ,30,12,4). 

Now,  if  our  equation 
v  — 

s  u  b  u  , s  i  h  r  u  ==  c  h  a  1  c  a  n  t  h  u  iri , 

blue  and  green  vitriol, 

bo  correct,  it  should  lead  to  our  determining  the  other  forms 
of  (tak)z  A.  S  U  H  o  We  can  therefore  consider  the  different 

kinds  of  "vitriol",  as  given  by  Berthelot”, Boll „ ,  241,  242; 

(chalcan thon  ),  eouporc-Se  7  blue  vitriol"  sulphate  of  copper 

green  vitriol  == sulphate- of  iron 

and  basic  sul¬ 
pha  to  of  copp er 

yellow  and  red  vitriol--"  basic 


1*  0f„  (tak )GIoKIN 


v 

S  AI 


GUB 


,BA,  Ah,  102,  34 


• 

■ 

. 

• 

.  . 


(Section 


3  f  ) 


l]/ 


white  vitriol 


sulphate  of  iron 

=  sulphate  of  zinc,  sulphate 
of  alumina 

(jr,  in  his  hist. , ii, 307 , where  he  quotes  Bubacar  (circa  Xr-Alth 
Gent.  )  as  sayin-  that  there  are  six  vitriols  (atramen  ta) ,  one 
to  give  a  black  colour  ,one  whito  ,  chal can t.hum,  "  cal c ancle  , 
calcathar,  surianum.  Gno  is  a  yellow  employed  by  goldsmiths, 

.and  me  a  green  used  by  leather-dressers. 

,,e  should  therefore  see  in  our  "red  ZA.Suh  "  the 
basic  sulphate  of  iron  of  Berthelot.  Can  we  arrive  at  any 
satisfactory  Semitic  comparison  for  i  a  r  a  h  u  to  bear 
this  out? 

A  word  i  a  r  a  h  ft  U?1  exists, having  the  equivalent  in 
Sumerian  sh.biG  ,lit.  " corn-top" , and  as  it  appears  from  its 
occurrence  in  a  list  to  be  connected  with  corn  (see  i  A,  hiB 

310)  we  may  not  be  far  out  in  considering  it  as  "h  u  s  k  " ,  and 
thus  equal  to  the  Greek  Ws  "husk"  flakes  of  copper  or 
iron",  Latin  squama.  Iron  "scale",  according  to  Dios- 
corides,  is  similar  to  rust  (hydrated  ferric  oxide),  but 
possesses  less  active  medicinal  properties.  It  might  be  added 
that  ferric  oxide  acts  as  a  basic  oxide.  *©  therefore 

bo  on  the  right  track  in  translatin'-  i  a  r  \  h  u  as  a  bj  e 
form  of  i  a  r  a  h  [t  u]  "husk"  ( ? ) ,  wi  th  parallelism  to  the 

Greek  MtT*  5  a-s  a  chemical  term. 

The  other  problems  , notably  ( tak )  ZA.  SUiiy.UKU.ui ,  and  the 

larger  mineral  of  tho  same  name  which  k  i  b  a  J  , 

must  be  left  for  the  present.  But  some  little  additional 
evidence  may  be  drawn  for  the  equivalence  "vitriol"  to  this 
section  from  th©  presence  of  the  word  m  a  r  h  u  s  n,marcaoite, 


•  . 

g  ■ 


if 


U  f 

• 

• 

• 

■ 
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pyrites,  (  see  Sect. 40  )  which  follows  immediately  in  order 
after  s  a  m  a  i  turn  ""blue  vitriol”  (Sect.  39  )p  which  in  its 
turn  immediately  follows  the  Z  A„  S  U  li  group.  All  forms  of 
vitriol  aro  to  be  obtained  from  the  spontaneous  decomposition 
of  pyrites.  We  may  surely  accept  it  that  the  Assyrians,  who 
have  thus  arranged  their  lists,  knew  this. 


we  can  thus  sum  up  our  rosults,  as  far  as  we  have  gone, 
for  the  equivalence  of  the  Z  A*  S  U  H  groups  with  various 
forms  of  vitriol.  First, various  forms  of  vitriol  exist,  blue, 
green,  yellow,  red  ,  and  white,  which  may  well  in  part  coincide 
with  the  "  red”  ,  "  green”  ,  and  oven  b  u  r  r  u  m  u  "variegated” 


kinds  of  Z  Ae  3  U  H  mineral.  Then,  the  Assyrian  equivalents 

v  _ 

of  Z  n,  3  U  H  j  s  u  b  u  and  s  i  h  r  u  f  would  appear  to 


be  connected  philologi cally  with  & — "brass”,  and 
0  0  " 

"vitriol",  while  the  "green  Z  a.  S  U  K  "  is  repre¬ 
sented  in  Assyrian  by  1  a  n  i  b  u  , perhaps  allied  to  V 
"grape"  from  the  botryoidal  appearance  of  the  Chalcanthum 
in  process  of  formation.  1  a  r  a  h  u  ,  the  equivalent  of  the 
"red  Z  a.  S  U  .1",  in  its  similarity  to  iarahj^tuj^ 

perhaps  "husk", may  be  compared  to  the  Gneek  Ism  a  ,  con  si- 

.  .  y 

dered  in  its  meaning  of  "iron  scale".  Finally  ,  ( tak )  s  a  m  a- 

i  t  u  , " the  sky-hlue  min eral"  ,  i .  e . ,blue  vitriol, which  is  placed 

v 

alongside  both  this  series,  find  m  a  r  h  u  s  u  "pyrites",  a 
connection  which  is  scientifically  correct. 

Noti  ceablo  is  AM  3,  2,  16  (see  G  add,  Li  v.  Ann. ,  19  25,  151 )  ,  (tak)  PA 
(=  i a!  ertu,  Langdon ,  J30R,  i ii,  39  )  sa  VII  DAR.MES  sa  (tak)ianiba, 
i.e.  a  ia'ert.u  with  seven  spots  of  ianiba"  ,  whi  ch  may  thus  re¬ 
fer  to  the  chalcanthum  which  dyes  black.  This  will  perhaps 

A 

give  tho  clue  to  the  meaning  of  "the  soal  of  Za.  3Uja(p. 

**  *  Sr 

for  the  Assyrians  must  have  known  of  the  property  of  oertain 


stones  to  absorb  a  dye. 


• 

' 

. 
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Finally,  a  word  is  necessary  on  the  peculiar  form  (tak)ZA_ 
TU0ID0  ZA0  SUH  „  (Tak)lD.  ZA0SUH  (without  ZAS  £U  )  =  s  i  h  r  u, 
so  that  ;,by  our  theory  that  ZA0  TU  =-  ''treated  with  acid" ,  we 
ought  to  soe  in  this  some  form  of  vitriol  treated  in  this  way* 

The  chemical  most  likely  to  be  connected  with  this,  as  far  as 
I  can  see,  is  V  e  r  t-d  e  -  g  r  i  s,  which  is,  of  course.,  a  copper 
product, not  iron.  At  the  same  time  ,it  is  clear  that  the  blue 
vitriol  is  a  copper,  and  that  chalcanthum  appears  to  have  been 
a  confusion  of  the  blue  and  the  green  vitriol*  Vert^de— gri s 
is  prepared  (according  to  Berthelot,Hist. ,  ii?  93  }  by  treating  a 
copper  ingot  with  sulphide  of  arsenic  steeped  in  water s  and  then 
placing  it  above  a  vessel  in  which  there  is  strong  vinegar* 

Dioscorides  and  Pliny  certainly  know  of  the  acetate  of  cop¬ 
per,  which  was  obtained  by  watering  copper  filings  with  vinegar, 
and  shaking  them  (Hoofer,  130  )  0 

Section  390  S  a  m  a  i  t  u  ==B  lue  vitriol, 
v 

S  a  m  a  i  t  u  is  the  next  mineral  apparently  connected 

with  the  above.  It  occurs  following  the  ZA0  SU^, -groups  in  CT* 

XIV,  15,  and  17,  and  preceding  (tak  )  ZtJR0  SaR.GUB.BA  (==i  a  n  i  b  u) 

and  (tak)m  a  r  h  u  ^  u  (pyrites  ,  Sect*  40  )f  and  it  is  given  as 

equivalent  to  )  (tak)m  u^altum  on  CT.XIV,  15,13  and  17,  15,  a~t 

Since  we  have  just  dealt  with  a  form  of  copper  for  a  sories 

v 

of  words  placed  alongside  samaitu  in  the  lists,,  we 

are  entitled  to  seek  a  similar  chemical  as  its  equivalent, 
v 

Samaitu,  since  it  would  appear  to  bo  derived  from 


■ 
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s  a  m  u  would  appear  to  be  "the  sky-blue  mineral". 

v  - 

.(6  have  seen  that  s  u  b  u  is  probably  both  green  and  blue 

v 

vitriol,  so  that  s  a  m  a  i  t  u  will  then  be  either  the  beauti¬ 
ful  blue  crystals  obtained  by  the  process  of  evaporation  des¬ 
cribed  by  Pliny  (above  in  3ect.38^or  ,less  probably,  the  natural 
blue  vitriol,  chal  can  thi  to  hydrated  sulphate  of 
copper* 

There  is  no  difficulty  in  finding  a  philological  equi¬ 
valent  for  musal  turn  (doubtless  the  "stone"  m  u  s  i  1  - 

•  a 

turn  , Mei ssn er, Supp, , 59 ) ,  The  Syriac  T-y  w  CQ 

"vitriolum  cuprinum" r  the  same  mineral,  appears  so  obviously 
a  garbling  of  our  word,  that  we  need  not  hesitate  to  accept  it, 

if  we  accept  "blue  vitriol"  for  s  a  m  a  i  t  u  .  A  parallel 

0  Tv 
**r 


to  this  curiously  mutilated  form  is  to  be  seen  in  V  -Vp  ..A.y 
"a  corpse",  from  the  Assyrian  sal  a  m  i  u  (iiaupt,  quoted  MA 
1043  ),the  same  phenomenon  of  a  liquid  being  merged  in  a  follow¬ 
ing  dental,. and  then  a  d  resulting.  Something  similar  occurs 
in  Assyrian,  where  the  final  feminine  t  becomes  a  d  after  m, 
which  in  turn  becomes  n,  as  in  s  a  n  d.  u  (=  s  a  n  t  u  ). 

The  root  of  m  u  §  a  1  t  u  may  perhaps  be  the  same  as  the 

Arabic  \  "  to  steep,  macerate" , used  of  plaster,  the 

V/ ' 


reference  to  "macerating"  being  the  process  described  above, 

(Tak)m  usaltum  is  also  the  equivalent  of  (tak)b  a  h  r 

which  I  take  to  be  coral.  (Sect.l^,b). 

v  v 

Section  40.  M  a  r  h  a  s  i  , or  K  a  r  {i  u  s  u  ,marcasite, 

pyri tes. 

\s  we  have  already  noted,  (tak)m  a  r  h  u  s  u  follows 


■ 


' 


■ 
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(tak)s  a  in.  a  i  turn  "blue  vitriol"  in  some  form,  and  (tak) 
ZuR„  .  CUB .  Bi,  which  is  iani  bu  ,  chal  can  thum.  (CT.kIV, 

3  and  1  „  If  thore  is  anything  in  the  sequence  of  these  min¬ 

erals  in  these  lists, this  is  a  most  important  point  to  notice. 

(fak)  m  a  r  h  u  s  u  appears  to  be  a  variant  form  of  (tak ) 
v 

m  a  r  h  a  s  i  ,  which  occurs  simply,  and  also  in  the  comnounds 

(tak)K  ,a  marhasi  arqa  ('/  R.  ,  -33,  ii  f  ..56  ) 

(tak)GUG  marhasi  (CT.  xxxii %  37, 8 ) , and  in  the  form 

(tak)QdG  marhasi tu  (ri.  P:,V,  7) 

(tak)  d  u  \  u  marhasi  ==  "  par  a  s  i  ( Schell, 

I-i  p  IP  17,  115,  3  5) 

v  ,  . 

Jensen  identified  marhasi  with  a  country  (Za  x,  370  ) .  The 
/  ,  v 

word  Itaki  m  a  r  h  u  s  u  occurs  in  the  Drehe^  tablets 

t  .  (l) 

(.Genouillac,  brehem,  5529,  quoted  BoJr . ,  2A  I , 

If  we  now  examine  our  evidence  we  pet  from  (lj 

"a  yellow  (preen  )  mineral  of  iron  oxide  ir,  a  r  h  a  s  i"  .  as 

we  saw  at  the  head  of  this  oection,  there  may  well  be  some 

y 

connection  between  the  vitriols  and  m  a  r  h  u  3  u  .  since 

the  vitriols  are  the  product  of  p  y  r  i  t  a  s  ,  we  have 

v 

some  initial  grounds  for  believing  that  marhasi. 
m  a  r  h  u  ^  u  ,  represent  pyrites. 

at  once  the  natural  comparison  is  the  Syriac  < ck_>_!a_£) 
marches! ta, pyri tes,  the  marcasite  of  the  modem  geologists, 
j.arcasi  te  is  a  mineral  identical  in  composition  with  pyrites, 
(nutley.  327),  and  it  wa  .  taken  over  by  the  alchemists  in  the 
form  marchesit  a  evidently  from  the  Sast.  This 

( 1  )g ell er,  auTU ,  1,  34  7,  19 17,  "  inf olgedessen  ist  eine  Bestimmung 
des  Steines  noch  nicht.  w^^iich". 

(;'3)  dee  Sect.  4  1. 


. 
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word  vvas  applied  by  them  as  a  synonym  for  pyrites,  and  to  the 
sulphides  and  arsenio sulphides  and  analogous  mineral s  (B ortho¬ 
lot,  Coll. ,  2C7:  see  Church, ui st.- ,  31) .  pyrites  ,  a  mineral  of 
bronze  yellow  to  pale  yellow,  with  a  metallic  and  splendent 
lustre  (putley , ICC )  is  found  in  the  Zagros  Mountains  to  the 

■Jast  of  .-ssyria,(a  locality  which  would  satisfy  the  claims  of 

v  . 

the  district  i.arhasi),  and  is  associated  in  this  district  with 
rock  salt,  haematite,  dolomi to,  etc. 

* 

t  i  •  • 

The  difficulty  here  is  that  the  Arabic  yj*** )  "variegated, 

»*■ 

speckled"  rather  indicates  that*'  • BPLXJ  i  s  the  correct 
form..  But  even  so,  it  may  be  urged  (l)  that  the  Assyrians 

may  well  have  borrowed  the  word,  since  we  have  two  distinct 

v  v  ,  s 

forms,  m  a  r  h  a  s  i  and  m  a  r  hu  s  u  iand(2J,if  so,  that 

such  a  loss  of  the  hard  sound  Q,  becoming  A  is  paralleled 
by  Nusku  ==  Nashu  (see  my  chapter  in  Woolley,  Carchemish, 
ii,lC9)>and  still  more  in  the  place-name  j  urqasi  ==  har'ash, 
and  the  modern  Arabic  forms  a"ul  for  aqul(etc.  ). 

The  following  clue  afforded  by  the  chemical  texts  would 
certainly  seem  strongly  confirmatory  of  the  value  "pyrites". 

On  pi .  5  f f ,  (.Pact.  25,  aa)  we  have  directions  for  making 

(tak)s  andu  marha^itu,  which  appears  to  mean  either 
"red  pyrites  mineral"  or  "rod  spangled  mineral"  (as  is  in 
dicatod  above  by  the  Arabic  "  speckled"  ),  the  spangles 

bein-  the  characteristic  of  pyrites  .  This  would  seem  to 
shew  that  the  Assyrians  had  a  method  of  imitating  some  "red 
spangled  stone"  in  glass,  or  ,  in  other  words n  they  were 
able  to  make  the  famous  Avenjsurine  glass,  which  fs 
supposed  to  have  been  first  made  by  the  Venetians  in  the 


* 
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XIII th  Century  (Roscoe,  ii,  59 1) .  Aventurine  is  the  n.'ime  for 
a  "  brownish  glass  with  gold  spangl  >sH  ,  as  well  as  for  a  var¬ 
iety  of  quartz  resembling  this.  The  glass  is  made  nowadays  In 
th9  following  way  :- 

’’From  the  cuprous  oxide  the  rich  blood-coloured  ruby  of  Bo¬ 
hemian  glass  is  obtained.  The  cuprous  oxide  passes  readily 
into  the  cupric  condition  by  the  assimilation  of  oxygen,,  For 
this  reason,  in  the  preparation  of  copper  ruby  glass, not  on¬ 
ly  must  all  oxidizing  agents  be  avoided, but  powerful  reducing 
agents  must  be  added.  If  the  reduction  is  carried  beyond  a 
certain  point,  the  spangled  effect  of  avanturin  >  ,due 
to  reflection  from  particles  of  reduced  metal  ,1s  produced” « 
(po  well,  26  )„  Similarly, ii.  Gunynghamo  ( Art-  Enam  ell  in  g,  12r5  )says:~ 
ff>;hen  black  oxide  of  copper  is  added  in  larger  quantity  as 
say  6  /i,  and  then  when  mol  ted,  some  iron  filings  are  added  and 
slowly  cooled,  we  obtain  the  sparkling  mass  known  as  *  aventu- 
nne. 

Unfortunately  our  text  is  a  little  broken  at  the  beginning. 
As  it  stands,  the  receipt  (pi„?,V,  3)  gives 

r.  ..  m  an  a(‘0*]  of  &  a(?)-a  d— da-e 
10  m  a  n  a  of  simple  frit  (a  huzza  ) 

Son  e  un  wash  ed  s  al  t  (p  e  tr  e ) 

rr  m  an  a  of  IM.  SIG*  SIG  (arseni  c ) 

The  first  character  of  the  first  chomlcal  might  be  equally 
well  na  or  daCi.e.,  radda  or  d  a  d  d  a?  ),so  that 
any  comparison  'with  s  a  d  a  (whi c'u  I  +ake  to  be  a  form  of  the 
mineral  s  a  d  a  n  u,  haematite,  ferric  oxide, p.55  and  Sect.4l), 
would  be  dubious.  Ho  are  thus  In  doubt  whether  we  are  to  see 
ferric  oxide  as  the  main  component  of  this  receipt,  and  ,  even 
so,  we  have  no  evidence  of  the  presence  of  copper  in 
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it:  nor  is  it  likely  that  anything  more  than  the  signs 

v  — 

giving  the  amount  of  s  a  d  d  a  are  missing  at  the  be¬ 
ginning,  or  wo  might  have  suggested  the  restoration  of  a  "ditto” 
sign,  indicating  a  reference  to  the  preceding  section,  as  in 
PI. 4,k„  203, VI,  1 . 4 .  The  broken  text  therefore  leaves  us  in 
the  dark  about  the  meaning  of  the  first  component, 

v 

But  there  is  little  doubt  that  sandu  marhasi- 
t  u  means  "  aven turine"  a  n  d  u  means  " red"  (mineral  ) ,  and 
m  a  r  h  a  ^  1  t  u  "spangled"  (like  pyrites).  $ut  in  addition 
curious  confirmation  comes  from  Pliny  xxxvii ,  22  ),  where 
he  gives  a  description  of  a.  stone  vvhioh  is  the  product  of 
India  and  South  Arabia,  which  has  all  the  appearance  of  fire 
placed  behind  a  transparent  substan ce, burning  with  star-like 
scintillations  within.  This  stone  Bostock  (pliny,  ib.  )  quotes 
djasson  as  identifying  with  v  e  n  t  u  r  i  n  e  Quartz, 
which, he  says  ,is  found  in  Persia.  The  point  of  contact  here 
is  that  I  liny  ,  who  says  th  it  the  Chaldeans  used  it  in  their 
rituals,  gives  its  name  as  s  a  n  d  a  s  t  r  o  s  or  Sand¬ 
ra  s  i  t  a  e,  adding  that  from  the  similarity  of  its  name 
it  has  often  been  confused  with  another  called  s  a  n  d  a  r  o- 
s  o  s  ,  s  a  n  d  a  s  e  r  i  o  n .  Tne  phonetic  similarity  of 
these  words  to  sandu  tn  (  a  r  h ■  a  s  i  t  u  is  most  stri- 
kin  . 

Beet  ion  4  1.  The  Iron  Oxides 

we  c_.m  now  turn  to  a  series  of  minerals  bused  on  the 
Oumeri  an  k.  A  .  Consider  CT.  VI,12,  l,b 

1  -  (rlak )  K  A. 


2- „  (Tak)  K  ^.G  I.  H  ,  T  I  L  .  L  ft 
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o*- 

(Tak)li  A.  G  I.  N 

A  .  L  All  (?). 

G  A 

whi  ch 

i s  augm en  t  ed  by 

3  cheil,  Ra,  10 18, 

115,  2,  ff. 

O 

(t  ak  )u  a.  G  I.  N 

A 

V 

s  a  -  d  a  -  n 

u 

»  T 

.TIL.  LA 

tt 

bal-tu 

it 

.  LAB. 

tt 

n  am— ri 

5~ 

tt 

y 

. SIG  = 

tt 

dam-qa 

6- 

tt 

•  KAL  «  G  A 

it 

dan -mi 

7- 

it 

.  DIB .  B  A 

tt 

sa-bi-tum 

(Tak)K 

A.  G  I.  N  A  is 

also  quoted  in 

Br.6  20  as  s  a  cl 

a  n  u 

In  tho  Assyrian  Medical  Texts  we  find  also  the  following 
varieties  :~ 

(Tak)  K  A.  M  I  i.e.,  "black  KA~  stone" 

(Tak)  X  A.  U  D  i.e,,"  white  KA-  stone" 

(Tak)  K  A.  SIQ  i.e  ./'yellow  K  A- stone" 

«ve  can  first  discuss  the  base  (tak)  KA.  Ti gl a  th-pP i  1  e s er 

(l) 

about  1100  B.C.  brought  (tak)  K  A  -stone,  (tak.  )h  a,  1  -  t  a  , 
and  (tak)li  a.  0  I.  N  A  f rorr  Nairi,  a  large  district  to  the 
'forth- west  of  Assyria  in  the  Taurus  Mountains,  and  deposited 
them  in  the  Storehouse  of  Adad  for  future  use (Tigl .Pil . ,  VIII, 
11).  Sennacherib  used  burnt  brick,  (talc,  )k  a,  and  (tak)  u  k  n  u 
in  building  hid  palace  (king,  CT. ,  xxvi,  24^.4 2) „  The  association 
of  u  k  n  u  and  burnt  brick  suggests  a  blue  glaze  here  for 
u  k  n  u  :  can  we  see  anything  similar  in  (tak)lv  a  • 

The  clue  to  the  meaning  of  the  (tak)lC  A-group  really  lies 
in  tho  equation  (talc)?"  A,  G-  I.  N  A  ==  s  a  d  a  n  u  .This  last 


( 1 ) .  Thur o au-dli augin  (£u^LL9  21,-167 )  podTvtS'  ou-t-th-r  crcxrucm-ence  o  f 

(tak)t.  a  1  -  t.  u  in  KAH^No.  213,  16 :  No.  194,4. 
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must  clearly  be  the  Arabic  <K'y  *>V>^  -.-1150.  Jyriac  fer"  \  'X^JSZ 
h  a  e  m  a  t  i  t  e  s,  h  le^'ati  te,  and  the  red  iron  ore  associated 
with  j. tn  ^  ’ Bio scorides  (l V,  cxilii  )  says  the  best  is  that  which 
breaks  easily, and  is  either  of  blood  -  colour  or  bl ack (  cf. 
also  IB„1267)0  Pliny  (]\|J:i,  xxxvi ,  25 )  speaks  of  the  magnet  called 
haematites, of  a  blood-red  colour  which, when  bruised,  yields  a 
tint  like  that  of  blood, as  also  of  saffron,"  The  Syriac  MS. 
of  Bertheiot  (Hi  st.  ,  ii ,  15)  says  that  it  -produces  a  liquid  as 
red  as  blood. 

Conclusive  evidence  is  to  be  found  in  the  list  of  materials 
used  for  seal-cylinder 3 (sect. 3  1) , where  the  first  stono  quoted 
is  (tak)K  A.,  G  1.  >1  A  .  1'he  most  common  material  actually  in 
use  for  vSsyro-B abyloni an  seal-cylinders  is  haem  vtite,  ar.d  as 
we  have  already  settled  the  principal  colours  for  the  seal- 
stones  except  black,  wo  may  reasonably  consider  as  certain 
the  equivalence  (tak)K  A„  G  I.H  A  ==  s  a  d  a  n  u^  the 
black  stone  used  for  seals  =  haematite. 

here,  then,  we  have  the  base  fro"'  which  we  can  start.  Since 
we  have  now  (tak)K  A.  G  I.  N  A  as  the  hard  haematite,  a  form 
of  ferric  oxide,  the  other  compounds  of  (tak)K  A  ?/i  1 1  he  con¬ 
nected  in  some  Way  with  the  s am e  mineral. 

Consider  the  following  detail^  about  iron  ores.  Rutley(319) 
says  that  the  chief  iron  ores  are  the  0  x.  i  2  e  3  (red  haema- 

(1)5  a  d  a  n  u  means  literally  "mountain  -  stone  "  (G-eller, 
A.OTU,  If  17,  1/i  3  28^-),  but  1  cannot  for  a  moment  a  pree  with  him 
that  (tak)K  A  (s  a  d  a  n  u  )  can  perhaps  mean  "Bergkry stall" 

(ib  ?/ 339,  and  of  .Ueissner^Bab.  Ass,  1S20,.5£1).  1  erroneously  sug¬ 
gested  in  prsm  19  20,9,  that  sand  11  might  have  an  echo  in 
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1  ) 

ti  to, brown  haemati to, m agn eti te )  :  that  the  natural  oxides  and 
silicates  are  used,  in  the  manufacture  of  pain  ts,  e.  g.  ,  ochres 
are  hydrated  ferric  oxides,  sienna  and  umber  are  sili¬ 
cates  of  iron  and  aluminium,  Containing  iron  and  manranese, 

(1) 

and  "reddle"  is  the  most  earthy  varioty  of  haematite (ib . 323  ) . 
Ferric  oxide  (colcothvr)  also  imparts  a  red  colour  to  glass 
(iioscoe,  ii  ,  590  ) . 


AS 

we  saw 

in  Sect. 

26, i  r  on  occurs 

within  7^  miles, 

h 

a  e 

m  a  t 

i  t  e 

wi thin  125  miles, an d 

black  mag 

n 

Q  t 

i  c  i 

r  o  n 

sand  within  200 

miles  of  kineveh 

respectively,  all  to  the  north  of  Assyria, i . e. , Armenia  and 
the  Taurus,  a  district  represen  ting, in  part,  N  a  i  r  i.  This 
locality  thus  coincides  with  tho  provenance  of  (tak)lv  A  and 
(tak)  h  a.  C  I.  V  a  as  given  in  Ti gl ath-pil eser  ' s  inscrip¬ 
tion  (p„  121). 

h  ext,  taking  the  inscription  of  Sennacherib,  il  so  quoted 
on  p.  121,  it  will  be  noticed  that  he  speaks  of  (tak)K:\  and 
u  k  n  u  in  conjunction  with  burnt  brick,  presumably  to  over- 
1  ay  this  brick  in  some  way.  He  does  not  however  mention  (tak) 

A  A.  G-  1.  K  a  ,  the  hard  haematite,  in  this  connection,  and  it 
is  therefore  not  unreasonable  to  infer  that  (tak)K  A  represents 
a  softer  form,  of  ferric  oxide.  what  he  intends  to  shew  is  that 
the  u  k  n  u  was  used  for  the  "blue”  effect  (whether  as  ultra- 
marine,  or  as  the  name  of  the  blue  glaze  used)  and  that  the 
( t  ;ik )  K  a  was  used  for  another  colour,  most  probably  red  in 
contrast  to  blue,  and  thereforo  ferric  oxide, 
which  will  produce  a  red  colour  either  as  a  paint  or  a  glaze, 
will  be  the  chemical  which  satisfies  the  demands  of  (tak)lv  A. 

(1)0/  .  also  Roscoe  ,ii,1217. 


' 


' 

' 


■ 


* 


(Section  41-42) 


124 


This  suggestion ,  that  Sennacherib  is  sneaking  of  a  glaze  here, 
was  long  ago  made  by  Winckler(K3  ii,139),in  a  note  to  a  simi¬ 
lar  passage  in  Esarhaddon’s  description  of  a  building  jTifinck- 
ler  had  not  the  right  meaning  for  u  k  n  u  ("perhaps  quartz- 
crystal"  ),and  ,  of  course,  he  leaves  (tak)K  A  untranslated, 
but  the  idea  that  it  refors  to  a  glaze  is  his. 


The  Esarhaddon  passage  (Prisms  a  and  C,vi,3)  s  i  h  i 


r  t  1 


v  —  v  v  ,  v 

ekalli  satu  nibihu  pasqu  sa  1 1  ak ; 

\  —  v  v 

K  a  (tak)u  kni  usepis,  obviously  val  though  it  is 
full  of  technical  building  terms)  indicates  what  is  apparent¬ 
ly  a  decoration  of  glaze,  which  again  surely  must  be  red  and 
blue,  especi ally  as  he  describes  an  arch  in  the  next  line  as 
"like  the  rainbow".  Tho  view  that  (tak)  K  A  provides  a 
red  appears  to  be  borne  )outvby  S argon  '  s  Khorsabad  Inscription 
( 142),  where  (tak)  K  a  presumably  takes  the  place  of  s  a  n  d  u3 
the  red  stone  or  pigmen  t,  i .  e.  ,  (tak)  K  a  (tak)u  k  n  u  (tak) 

,  y 

U  D  .  a  S  (?)(^7~  )  ( tak ) M  U  H.  A  S  .  G  E.G  E  d  i-g  i-1  1 

v  v 

(tak)u  DtA  3  (tak)ivi  U  3.  G  I  R  uferric  oxide, ul tr amarine, UD, 

f  cj  J  ^ 

aS  (?)  ,  arsenic  for  ey  es,  UD.  ,-iS  (al  ab  aster  ?),  serpen  tine"  , 

which  sterns  to  point  to  its  taking  the  place  of  the  red. 

Actually  the  dark  brown  in  use  as  a  paint  in  Assyrian  timos 
(3) 

was  an  iron. 

Section  4  2.  (Tak)K  a  .  G  I  .  N  a.  D‘  IDB.  B  "magnet’ 


The  confirmation  that  (tak)h  A  is  an  iron  ore  or  oxide  comes 


(l)  It  is  entirely  different  in  the  inscription  of  Tiglath  Pi¬ 
les  er  *  ho  merely  stores  up  his  (tak)lv  a  and  (tak;  K  A,  G  I. 
3SJ  a  in  the  Storehouse  of  Adad,  and  does  not  speak  of  their  be¬ 
ing  especially  lsed  in  decoration.  v 

( 2 ; 1 1  is  obvious  that  one  of  these  (tak)UD.AS  must  be  wrong- 
(3 )oimst ead, hi  story , 5^9 ;  see  also  herein, p. 10, 
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in  a  most  interesting  way  from  (tak)h  A.  G  I.  N  A.  I)  I  B.  B  A, 

v 

for  which  the  Assyrian  equivalent  is  s  a  d  a  n  u  s  a  h  i  t  u 

» 

"the  haematite  which  g rasps,  attracts". 

This  can  surely  be  no  other  than  I  liny’s  m  wg  n  e  s  (ihi 
xxxvi , 25 ) , the  magnet, known  as  Sideritis,  "iron  earth" 
(see  Bostock's  note, ibid.  ):  "  the  moment  the  metal  (iron)  comes 
near  it,  it  springs  towards  the  magnet,  and  as  it  clasps  it  ,is 
held  fast  in  the  magnet’s  embraces".  The  properties  of 

magnetic  iron  ore  can  bo  traced  earlier  than  Pliny:  it  was 


certainly  known  to  Aristotle,  (  4th  cent.B.C.  ),and  the  oroner- 
ties  of  the  lodestone  were  known  to  the  Greeks  in  the  8th  cent¬ 
ury.  There  i  s,  therefore, nothing  astonishing  in  our  finding  that 
the  Assyrians  of  the  first  half  of  the  first  millennium  B,  C, 
knew  it  too. 

An  additional  piece  of  evidence  is  found  in  the  Medical 
Texts,  Thy  softer  "black  ]<  A  -stone" (aethi ops  Marti  s,  Beet .  4  4  ) 
is  found  used  as  a  drug  several  times,  end  so  is  (tak)lv  A.  G  I. 

D  1  2>.  B  a, "magnetic  iron  ore":  but  the  hard  haematite, 
\t,ak)K  A.  G-  I,  N  A  does  not  occur.  The  magnetic  iron  ore  is 
used  as  a  drug:  for  temples  ( An  13,5,2:  14,4,6:  98,4,  27:  102, 

17,34):  for  mouth  (30,  3,  ii ,  6  ) :  anoint  body  (90,  1,  r.  5 ) :  mi*  for 
"hand  of  ghost"  ( 16,  3,  14,  van  eye  text):  app]  y  ( 13,  6 ,  T '  )  .  Dio  sc. 
(V,  cxliii  )  and  Pliny  (ii  II , xxxvi,  25  )  prescribe  "haematites"  for 
a  y  o  s,  b  u  r  n  s  ,  -and  to  drink  for  s  t  r  a  n  ^  u  r  y  and 
men  s  o  s:  and  in  8M  ii, 90, 92, it  is  to  be  pounded  and  applied 
to  oy  e s . 


A  curious  form  of  +.hi s(?ft)iner el  is  found  in  the  ic  count  of 
the  campaign  of  iSsarh addon .  against  the  land  of  Baai  "  14  0 
bore  (980  mj.lifes),a  land  of  smd,  thistles,  and  (tak)h  A 
s  a  b  i  t  i"  tho  latter  being  written  as  though  s  a  b  i  t  i 
mount  h  or o" gazelle"  .  20  b  e  r  e  further  is  a  desert  of 


’ 
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snakes  and  scarpion s, and  20  b  e  r  e  further  is  haau  ,  the 
mountain  rhich  produces  (tuk  )  J  IG  .  GIL. BUT  stones. 

Before  le  win---  ( tak  )k  a.  G  i.  h  a,  we  should  notice  one 

interestin'  point.  k  a  literally  means  "a  sound",  and 

so  ‘la  might  arrive  at  the  meaning  of  (tak)k  A.  G-  I.N  i 

either  as  "the  firm  (hard?)  A  A  stone"  (as  haematite  mirht 

wall  he  described),  or  "the  stone  of  true  sound"  , possibly 

with  reference  to  the  ringing  of  iron,  the  sound  which  it  rives 

out  when  truck,  which  perhaps  might  be  referred  to  a  period 

anterior  to  the  iron  age.  The  former  seems  the  more  probable 

meaning, but  bhei  e  is  *»  pass  up- e  in  KAR14 ,  24-25,  whi  ch  adds 

some  weight  to  the  other  suggestion  :  (tak)K  a.  G  I.  N  \ 
v  ~ 

s  a  i  n  a  m  a  t  i  n  u  k  u  r  t  i  r  i  pm  a  e  v  z  a 
V 

t  a  s  k  u  n  u  i-aemati  te  .whi  ch  didst  utter  a  loud  cry  in  a 

foreign  land".  if  it  were  not  too  fanciful,  we  mi'ht  press 

this  quotation  as  a  parallel  to  Pliny,  Kh,  xxxvii ,  60,  where 
he  says  of  haematites  that  the  possession  of  it  reveals  trea¬ 
cherous  do  si  mn  s  on  the  part  of  the  barbarians.  The  value 
of  haematite  as  'in  amulet  is  shewn  in  the  tex:t  referred  to 
in  o  ect,  31  (the  list  of  m  atari  J.  s  used  for  seal  cylinders) 
where  it  is  said  that  he  who  possesses  it  "will  destroy". 
Pliny  (ib„  )  says  that  -Sach  alias  of  D  -i>ylon  says  that  haem  at  it  ) 
ensures  success  in  petitions, plays  a  part  in  lawsuits,  and  that 
to  be  rubbed  with  it  on  the  field  of  battle  gives  a  beneficent 
result.  The  Syriac  of  berthelot ,List.  ,  ii  ,  160,  calls  it  "  gra- 
ciou  s'1. 

o  e  c  t  i  o  n  4  3  ,  (Tak)X  a  d  a  n  u  b  a  1  t  u  "living 

Iron  ston  e""  's=lod-^ton^1. 

Passing  on  to  the  min  eral  (tak  )}.L  1. 


G  X,  N  A.  TIL.  h  i\ 
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(=  sad  a  n  u  b  a  1  t  u  },  which,  by  the  theory  which  I 

* 

hive  put  forward,  should  near)  "living  haemuti  te"  , "  li  ving  i- 
ron  ora"  ,  wo  may  identify  it  it  once  with  Pliny's  f  e  r  r  u  m 
vi  v  u  m  (iU'i  xx.xlv,4  2),  which  latter  appears  again  to  have 
been  the  lode  stone. 

with  this  use  of  "baltu  "living"  applied  to  metals  we  may 
compare  TJ  P  U  DU  .  T  I  L.  L  A  ( 1/  3  man  a)"  living  copper" 
(period  of  A'poch  of  Ur,  Scheil,  R  v,  1921,  61,  17  ) . 

3  e  c  t  i  o  n  4  4  v  The  Other  Varieties  of  Iron  Ore. 

The  varieties  indicated  by  tv’e  adjectives  n  a  m  r  i  "bright" 
d  a  m  p  u  "fortunate",  d  a  n  n  u  "  strong"  ,  are  difficult  to 
identify,  but  th€"black"  ,"  white"  ,  and  "yellow"  kinds  are  ob¬ 
viously  the  different  ochres,  distinguished  by  their  colours. 
Part  icularly  strikin':  is  the  absence  of  any  variety  of  the 
(tak)k  a  -mineral  exactly  defined  by  the  colour  "rod",  a 
good  indication  that  the  prime  colour  of  the  (tak)K  a  was 
red,  without  further  definition,  which  is  all  iv"  accord¬ 
ance  with  the  theory  I  put  forward  above,  that  (tak)  K  a  re¬ 
presents  a  red  (and  o chroous ) colouring  matter. 

It  may  be  added  here  th  it  the  Alchemists  valued  th  3  oxides 
of  iron  highly:  red  oxide  of  iron  was  called  C  r  c  - 
c  u  s  h  a,  r  t  i  s  by  G-ebar,  and  .an  artificially-prepared 
black  oxide  was  termed  aethiops  !  irti  s  (n’o scoo,  ii ,  12 
1217). 

In  Assyrian  medicine  we  find  the  following  prescribed:- 
(tak)h  v.  .  1  I  ,  "black  iron  ore"  ,  Aeth&ops  aartis (about 
10  times):  eyes,  (aP  1  ,9, 2),  and  brayed  alone  in  "mountain  oil" 
1 .  e.  ,  petroleum,  naphtha,  ( 16,  3,  12 ) :  bind  on  temples  ( 20,  1,  iv,  31 : 


* 

• 

• 

. 

i 

•  l.uJ  .  * 

(  Section  44) 
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10  2,  22  :  104,1,9):  put  round  eyes  (40,  1,  i,  26 ) :  on  throat  (88, 

4,  r.8  ) :  other  passages  (2,  1,  9  :  ?,l,r,lV,P:  17,3,2:29,2,^): 

note  that  (tak)K  A. M  I  forms  part  of  a  bronze  weapon  (l  Z  A  - 
B  A  R.  S  a  G.  K  U  L  (tak)K  a.  M  I  /  Gjenouj  llac  Brehem,7)c 
vTak  )K  A,  tJ  D  ,  "white  iron  ore"  ( AM  5  2,  6,  S  :  al  so  CT.-vTV,  17, 
R,  10713,  5).  ( Tak  )k  A. II  1)"^  are  to  be  threaded  on  a  cordClhu- 

r  eau~jiangin ,  R  a,  19  21,  16  7 ) . 

(Tak  )K  A.  S  1  G,"  yellow  iron  ore  (ochre)",  ( AM29,  2, 0  ) . 


A  D  b  E  I’<  D  a  1 

The  weight  K  i  s  a  1  . 

The  K  i  s  a  1  is  a  fraction  of  a  shekel  which  has  not 
yet  been  settled.  Meissner,  in  his  translation  of  the  Glass- 
text,  Sect.  27, g  (pi.  2, 1. 61,  ff  *  ^renders  it  as  "Halbsekel  (?  )"  (Bab. 
Ass* ,  ii ,  384  ) ,but  says  that  it  is  unknown,  I  cannot  agree  with 
him  that  "halbsekel"  is  near  the  mark. 

The  sign  for  this  weight  occurs'  fairly  frequently  in  the 
Medical  Texts,  and  is  once  spelt  out  k  .i~s  a  -  a  i(am,41,  1, 

30 )a  in  these  glass  texts  the  highest  amount  indicated  is  16 
k  i  s  a  1  (Sect.  2b,  DD  ).  What  Is  most  important  is  the  amount 

given  twice  in  PI.  6, K. 4  273,  13,  and  14:-" One  k  i  s  a  1  ,  twon- 

y 

ty  -  two  and  a  half  2  E"  . 
v 

Now  the  S  2  ,  the  grain  of  oomf  is  the  lowest  unit  on  which 
Assyrian  weights  are  based.  This  was  shewn  by  Rei  sn  er  (Si  t  z. 


. 

* 


\ 


.  . 


' 


■  >,  .  ' 


■  **  ’  ; 
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Keen*  preuss.  Akad,  ?  19  96, 4  16,  quoted  "by  Jj&hns.ADD,  ii,  266  )  to 
have  the  value 

ISO  SjS  =-  1  Shekel 

.Johns  then  says  "taking  the  wheat  grain  as  O046  gram  we 
should,  obtain  a  min  a  for  early  Babylonian  times  of  504  grams0 
This  is  a  confirmation  of'  the  duck-weight  evidence.,  i  t  gives 
the  light  min  a  of  Assyria  also.  Of  course  other  grain  may  be 
meant,  and  these  would  give  a  slightly  different  rosul  t,?  0 

For  convenience  J  append  here  the  Assyrian  system  of  weights 
giving  the  values  of  the  first  three  from  Thureau-Dangln  ? s 
article  in  Ra,  19  21,136  :  - 

1  T  a  1  e  n  t  (b  1  1  t  u)-=  60  m  a  n  a  =~50  k^j  300  grammes 

1  m  a  n  a  =“  60  shekels  -=505  grammes 

>  y  . 

1  o  h  e  k  e  1  ==180  3  E  ==8  grammos  416  2/3  m 

v 

1  *3  E  =  O046  grammes. 


v 

we  have  now  to  insert  the  k  i  «  1  between  the  SB  and 


the  shekel, 

we  have  seen  that  there  are  quoted  as  many  as  16  k  i  s  a  1, 

,  v 

and  22d  3  E  e  There  is  no  reason  to  believe  that  the  k  i  s  a  1 


is  anything  but  a  part  of  the  shekelPso 

t.h q s e  t wo  am o un t s , i t  is  ob v :L o u s  th at  it 

v 

dependent  unit  between  the  3  E  and  the 
v 

are  180  S  E  to  the  shekel ) 0  The  problem 
into  'the  following.*  — 


that  in  the  face  of 
is  not  used  as  an  in¬ 
shekel  (inasmuch  as  ther 


thus  resolves  itself 


(l)„~  Is  16  k  i  sal  more  than  1  shekel; 


or 


22^-  $  E  more  than  l-k  i  sal? 
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It  will,  of  course,  have  been  noted  that  the  22—  S  3 

represents  an  exact  fraction  of  the  shekel , i . e. , 1/8 . 

The  natural  expectation  would  be  that  the  Assyrians  adhered 

to  their  sexagesimal  system,  and  reckoned  60  k  i  sal  to  the 

v 

shekel.  3  3  E  would  then  represent  the  weight  of  the 

k  i  sal.  This  would  be  particularly  attractive  as  the 

older  division  of  the  shekel  made  the  GlK.TU'R  as  equivalent 

y 

to  3  S  d  . 

vVe  cannot  , however,  settle  it  definitely,  but  there  is  a  • 
confirmation  that  the  kisal  isa  small  fraction  of  the 
shekel  (and  not  a  large  one)  in  the  3ection(26  ,"DD") which 
gives  the  proportions  for  the  "purple  of  tassius" 


It  may  be  added  that  the  same  ideogram  which  stands  for 

v 

k  i  sal  represents  s  a  m  n  u  "oil".  This  oan  hardly  re¬ 
present  the  liquid  unit  of  one  dyop,  minim, for  even  if  the 

v 

k  i  sal  represent  a  weight  of  only  3  3  j£,  it  will  be  two 
or  three  times  too  heavy. 


( l)Thureau~i)angin,  PA,  19  21,  137. 


• 
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The  Transliteration  of  the  Chemical  Texts. 


K.  203  -4-4747 -h  10493  :  K. 5839: K.  6  248-+  8157  :  K.7C19. 
PL  AT  8  1. 


Section 


a. 


v  v  v  ( 1  ^  —  /  . 

d-nu-ma  us-si  ku— u-ri  sa  abni  tanadu vdu ) . . 

v  C  2 )  v  v  v 

i-na  arhi  sal -me  tltii  mapari  tas  i~ma  as- si  ku-u- 


(  ri  ta-nam-di 

,  .  v  ( 5 ) 

te— te-m-su 


(3)  (4) 

a-di  ku-u-ra  u-te-i t— tu—ma 

AN.KB.Bu-^  tu-.  .  -m  a  3 a-nu-u  a-hu-u  la  irru'b  (uh )  la 

(ollu  a-na  pa-ni~su~nu  la  ikabbas 

gi-n  a- a  si-ir-q  £i ( or  qa  ^  , a-n  a  pa-ni-su-nu  ta-sar-raq 

urn  (urn)  abna  ana  lib  ku-£u-ri  tuseriduj  niqe  ana  pan 

teppus lus ) 


V 


/  v  dI 
kAL.KU.BlT 


niqnaqqi  ^urasi  tasakan(an)  kurunni  tu-S4^r  -  raq] 

(isata  in  a  saplita(ta)  ku-u^ri  tanapah  (ah  )-ma 
abna  a-na  lib  ku-u-ri  tu~5er-ri-da  ameli^1-  sa  a-na 

(eli  ku-u-ri  tu-qar-ra-bu 

,  .  ,  r  ,  p  •  “zun 

u-tab-ba— bu-ma  ana  eli  ku-u-ri  tu— q-f  ar— rab  l  i^e 


(sa  ina  Saplita(ta)  ku-u- 


r.i 


10.  ta-sar-ra-pu  A*1'l^arbata  kab-bar-ta  qa-li-ip-tu 

masks.  .  , 

qu-ru-u  sa  qi-is-ra  la  na-du-u  i-na  a-pi  sao- 

(  tu  ina  ar~uAbi  innakasu(su) 


l  su 


i  3  e  zun  an-nu- 


-u  ina  ^aplita(ta)  ku-ri-ka  lil-lik 


( 1  )K .  7  6  IS  3a  (Br.  1193  2).  (2)k.203  mi.  (3  )probably  thus. 

(4)  K.  203  adds  i-na  bit  ku-u-ri  ...  ( 5 )  K.7619  bi.  (b) 

h.?619  probably  tu-sar-.  .  .  (Br .  4297  )  .  (7)k.203  u(Br.  B020). 


. 


<• 
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o  0  c  t,  i  o  n  B. 
tak 


v 

oum-m.a 


-  „  ,fc.  (*»)  .  v.  „  (9) 

uknu  lfci/u  a-na  e-pi-si-ka 

u,_(10) 


10  ma-na  Ih.kA.NA 


15  ma-na  digmenu  UuhMi  1  2/3  ma-na  UUD  ^  a-hi-e  ta-[mja- 

/  v/  ^  /  V  \ 

Iraq  estenisvnis)  tubaliai 

,  .  v  v . ,  —  rq  v  v  (  —  1 ) 

15  a-n  a  ku-u-ri  sa  siknat  eniJ'  -sa  ka-si-ti  tu-ser-rid-ma  i-na 

* 

(bi-rit  eni^1  ta-rid-di 

(12) 


isata  ta-ab-ta  la  qa-tir-ta  ta-Mar-rap  a-di . . . . i-pi-i s-su-u 
tu-sel-lam-ma  tu-kas-si  tatar-ma  ta-mar-raq  a-na  ta-ap-ti  za- 

ty 

( jjku( r!  )j  -tl  te-is-si-ip 

a-na  ku-u-ri  sa^1  ^  tak-kan-ni  ka-si-ti  tuMerrid(id)  iMata 

# 

( ta-ab-ta 

♦ 

r  —  v  r 

*la  qa-tir-ta  j  ta-sar-r ap  a-di  i-jpi-is-su — u  ?J  a-na  ©li 

( a-gur-ri 


(Tj) 


20  ta-  Tna-as-sa-alJ -sum-ma 


v  v 

sum-su 


Section  C. 


( 15  ) 


10  ma-na  eri  7X1X1  i-fna  ta-ap  -ti(?)J  za-ku-ti  ta-sak-k 


( 10  ) 


an 


(  a-fna  ku-u-ri  sa  tak-kan-ni 

M 


,  fv  1  .  V 

im-me-ti  tu-i ser-rid ! . . .  isata  dan-na-ta 

—  ~  /  15  ) 

r,  v  r  n  v  v  v 

ta-sar-rap  a-di  eri  fi-  r  ae-su-su 

\ . is  i  J 


t  a-tar-rak 


25, 


a-di  zu-ku-ju?J 


(16) 


ta-pi-i t-ti 

rdi-e-Fia 


<-K  ote;  At  the  last  moment  I  received  a  most  kind  indication 
from  i.r  Sidney  Smith  that  Dr  Robert  hisler  has  published  an 
article  onMDer  dabylonische  Ursprung  der  Alchemi  eM  ,  in  the 
Chemiher  Sei  tung(Cothen  ) ,  dealing  with  Meissner' s  translations, 
i  have  not  been  able  to  see  this  article  unfortunately , but  1 
understand  from  hr  Smith  that  the  author  deals  particularly 
with  the  "Tor  des  Gfens"  and  the  foetus-gods. 

(B)k.203  ana.  (9)K.  203  and  5039  DU-ka.  10  k.5039  ...-su. 
(ll)K.203  se  .  (12)  K  203  and  58  39  Mar  (Br.  8208 ) .  (13)  K.5039 
...(pi).  (14)  k.  20  3  la  (Br.  11952).  (15)  The  text  to  1.27  is 

a  composite, but  is  approximately  correct.  (16)  approximate 
posi tion . 


.  ' 


* 


t 

•  V 


* 
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r/  ry 

loo 


o  i  o  n 


(16) 


zun 

eri 


in  a 


O  «  •  e 


-■>»»>*/  f»0fC*9qO09t 


o  o 


tak 


t  Cl 


V  O  t  ft 


(  16) 


i-na  mu-iis-la-lif,  , 


o  3  o  t* 


3  ©  c  t  i  o  n  Du 

- .  -  ^3,-nj  a  a-hu-uz-zu  . . . .  .  .  , 

v  v  —  pi  V  vp 

35  .  i«na  ku--u-ri  sa  siknat  eni1  -sa  kasiti  tu-s|er~r: 


t 


\  ma  in 


v 


1)  i  -’T 1 1  en  i  ~n  -  t.  a.-  j  r  i  d~  d  i  i 


«>  »  o  « • . ......  .  -Su-ma  1  uni e  (me)  tu—sel-larn—ma  tu~  !kas-si! 

t-  «  .J 

. : .  ana  ku-u~r ) i  sa  tak-kan-ni  ka-si-ti  tu-se— rid 

*  o  c  »  «  «  S  C  La'"-1 


■3  9  *  C*  J  O 


0^33 


V 


5  .jtu-sa  j  1-1  am ~m a  zu-ku-u  surn-su 


Section  fi„ 

» 

40...;.  . . .  ,  .  .  ,|_ana  ku-i^-ri  Ma  tak~k.an-ni 


im-me-ti 


(  t  vi  |  M  ©  r  r  i  d  ( il  d ) 


jisata  i^a-ab-ta  la  qaj-tir-ta 
|  tu-sel-lam-ma  (  «  )  ta-tar  j  -rak-ma 


v 


t,a— sar-rap 
t  a-rn  ar~r  aq 


r —  *”1 

•ma  tatar~ma  tj  ay. 


1 


—  .  zun 
en 


r 

k  a-«  . 

bj 


4  R 


o  J  g  v  9  »  o 


ri  la( * )  a  pi ( ?  ) 


ma.  ,  . 


in  a  i  s  at  i  abn  a  ( ?  ) . . 


o  eo*»toO« 


•  •  J  • 


V 


1 SU  v 

sum— ma  abnu  pa- an  *  karqj.i  b a-as-li 


*  »  r. 

(2' 


0  •  •  o 


ana 


(3) 


abn  a  in  a, 

( or  i  VAiri  t  [u-b  al  -1 5.J--  til 

,  .  .  V  V 

eli  a-gur— ri  ta-na-as-^al — lam-ma  ter-si-ca  sum— ltu 


Section  F. 


u 


10  ma-na  ter-si-tu  10  ma-na  sir-su,  .  uhulu  har-su 

(la  ta-a-a-ru 


( 16 ) approximate  position.  (2)  Composite,  (3  )K„  9  551  a -n a-. 


.  . 


- 


« 

'  •  ■  -  -  .43  . ;  ,  . 


. . ; .  o-x.  •  r  f — . 


i-  jj  L)  j]  !'-■  u 


50 .  2/5  ma-ra  nan-ru-tw  sa  tamti  fsaj-ar~di  qa-li-tu 

(  a-i_i-e  ta-par~raq 


v 


est eri  s  (ni s  )  tuballul  ana  ta—  an— t j  p  pa— ku— ti  te— is— 

/  v  v  —  —  j_  i  v 

'-sip  a-na  ku-u-ri  sa  siknut  era  -sa  k-..-si-ti 

v  r  -  •  —  _-j_  j_ 

tu-ser-rid-pa  i-na  ;_bij-rit  ena  ina  eli  ni-pe-di 

( tasakan  ( an )  isid  ta-an-ti  ku-u-ra  la  ikassad 

» 

[isata  t^a-ab-ta  la  qa-tir-ta  ta— sar— ra-ap  isatu  ul- 


t  -  pl  v 

\  tu  lib  enir  ki-i  sibiukki 


v  — pl 
usesa  -a 


\n  abnu  "r  J  i-su-ud-du  isata  -a-sad-da-ac  i-na  ku-u-ri 


r  (<  )  V 

^  k^siti  tu— sel-l ap-r a  ta-par-raq 


ana  t&-ar~i-ti  za-ku-ti  te-i s- si -in-pa  a-na  ku-u-ri 


r  V 

l  sa  tak-kan-ni  ka- 


v 


SI- 


(5) 


tuserrid  '-pa 


rt ) 


v  (7) . 

la  qa-tir-ta.  ta-sar-ra^  a-di  abnu 


r . 


v  v 


li  sati  tS,  i  -  ab-ti 

li-ras-su-su 

fbab  kuj-u-ri  la  takatt air  ( t ajn  )  ul-tu  abnu  ir-tas- 

t  •  •  •  e  •  9 

(  bab  ku-u-ri  takatt rrn-ma 


v 

su 


(*> 


v  d  r;  d  j 

fi-hur~rj  u-su-ma  lc\-ni  ina  pa-ni-ka  ta-bi-el-tu  ul-tu 

(  ih-tur-su 

v  (S) 

.  ,  .  ,  -ma  tam-rr ar-nia  sum-pa  abnu  ub-ou-uk  ana  ta-ar-ti 


6  0. 


■‘ta  rna- as—  sa  —  lam-ma  i-na 


(10  ) 


( e-me-ti 

ku-ri  takasi  (  j  )  i  1-lap- 
(  ra  !,a:uiknu 


dection  G 


-n  a 


1  ira-na  te-ir-si-it -u  damiqtu  1/ j  pa-na  sir~  sq  ^ar- 


v  q; 


1/' 


tak 


1  rn  a— r 


"a p  -  na-ku 


(A)  Or, oerhaps, following  K.4  266,  [ij-kas-sl ,  1  s.  ,  in  the 
furnace  it  shall  cool", or,  [tu^  p^s-si ,  thou  shalt  cool  . 

(S)  K.4266,  tu.  (6)  K.4266,  ta.  (k  •  ;  •  --'Ikw  2  °‘  4^ Iba- 

v9  )Kc  4  266  inserts  ,..-su  dusu  l  t-tas-lik.  W  ....  _  j 

as-si-il.  ( 10  )K.  6866,  ina.  (ll)  K.4266 -  -kas  si. 
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3  kisal  nam-ru-tum  tu-ul-ta-bal-ma  ta-sa-har-m a  ta-mar- 


( 


raa 


v  v  v 

a-na  tam-sil-te  te-si-ip  ta-pi~£i-su-ma  ina  ta-as-ni-© 

—  P 1  V  4  ,-Jr  — 

ina  bi-rit,  eni  ta-sa-ksn-ma  el-la-ma  uknu  me-ir-ku 


Section 


65„  I-na  utuni  umu  7'  .  isata  ta-sar-rap  a-na  1  ma-na 

( te-ir-si-tu 

3  ma-na  ta-ra-ba-nu  sa-ad-da  10  kisal  sir-.sa  sa  i(?)oe 

r-  v  —  v  r—  — p  1 

c  kisal  nam-ru-tum  sa  tamti  sa  lib  t[amti,or  me  ?] 

sa-an-di  2  kisal  mil 1  u  3  si  qlu  sipi  5  kisal  ^aliga- 


(  bi- 


sami  IRA 


— *  v  f- 

S  kisal  leri  6  si  qlu  UD  tu-ul-ta-bal-ma  ta-sarj$iar-?na  j 

v  v 

7 0 .  t a— m a:  — r a—  a q—  su— m a  a-na  tara-sil-te  te-si-ip  ©1-la-ma 

uknu  me-hr~ku(>  )' 


action  I. 

_  _  (i) 

•sa,  la  l t-ti-ib-bu-u 


(2) 


V  /  \  v 

ona  utuni  tasakan  lan  )-ma  isata 
(  umu  7kam  ta 

-sa-r  fa-ap  1 


v 


Section  J. 

(3 )  ,  tak 

o  ma-na  te-ir-si-tu  c  ma-na  zu— ku-u  1-A  ma-na 


12  kisal  mil’u  mas-ka-an-t- 


tak 


uknu 


Section  K . 

1  ma-na  te-ir-si-tu  2  ma-na  sa-da-a  mas— k  a-an-ti 


tak 


uknu 


Section  L . 


75. 


ma-na  te-ir-si-tu  1-k  ma-na  Sa-da-a  ma^-ka-an-ti 


(t!*  uknu. . . . 


(1)K.  3889 
K „  4  266  has 
(u)  uhulu  . 


u  (Br.No.  80-15).  (2)k.3889  a-na  .  (3)At  this  point 

a  different  receipt,  ...ma-pa  (tak )am-na-ku  1  ma-na 


-  ' 


■fr 
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Section  Ivf 


1  ma-na  te-ir-si-tu  1-1-  ma-ria  sir-sa  1 

9 

V  r~ 

ta-nar-' raq  tul-  ta~bal~ma  a-na  tam-sil -te  te~s  fi-ip  j 

tune  (me)  mu-sa  u 
(ume(me)  ta--[saj 

e'-ia-rja  ""  uknu 


-n 


{_£»•  it  U  J 


v  v 

a-na  utuni  ta-sa-ka-an  isati  7 


tak 


k  al 


r-ra  -  ap { 


sa-a-mu 
_ ku.. 


5~.fi. -g.  L .  i _o  ji _ N^CTo  be  restored  from  K„  203,  V.  1, 

v  y 

8  0 Sum- -m  s,  UDJ1  A » B  AR  ar-hu  a-n  a  ©-  fp  i  -  si  -k  a  | 

r  i  ^ 

’tfm 


10  ( ?  ,■  in  a  a’-hu— sa  10  in  a-na 
lira  ku«rij  ka-si-ti  iu-Ke-rad,  0  - 

; _  c 

O  O  »>  J  >>  0/  w  3  S  «ucAo»««90<*9v?’?>*’>OC 

•*"  9»  0 

, j  tul -p  a-as-saw,  ............ 

*JU  -J  3  “ 


0  <  i>  a  rs  7 


>■*00  0 


0  O  O  <1  O 


?  J 


QOoOOfoo^oce 


.  .)«— M  .w-o»- 


ji._L_L.JUl _ 9. 

vB6  )  „  «  0 


(87  )  .  .  .  „  -mar  (88  ) ,  „  .  |t  ak 


uk  mu  samu 
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[in  a  ktwij  ka-si-ti  tu-s  e-rad  iXatu  ta-ab-tum  ta-sar-rap 
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......  fin  a  libj  mel'1  ta-na-sa~al  an-nu-u  sir-§u  nat-ku 
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Q,. 


. .  .  ma-na  te-ir-si-ti 


t-i.K  .  rr  -»  .  V  .  '< 

ukni  a  ma-na  sir-^u  ostenis 


/  /  V\  v 

v  Inis  3  tahasal  tu-sa-mah 

in  a  ku-ri  ka~si~ti  tu-se-rad  isatu  tabtu(tu)  ta-^ar- 

9  C 

(  rap  a~d*  i-ka-pi-lu~u-ni 

v  .  v 

in a  ku-ri  sa  tuk-kan-ni  in  a  ha-ra-gi  sak-tum-te  la 


(e-^e-te  tu-se-rad  isata  ta-sar-rap 


V 


V 


v 


■»—» .  *1  Y  V 

100.  in  a  lib  me*"  ta-na-sa~al  ina  ha-ra-gi  e-se-te  tuserad 
tu-pa-ak-ku  ru-tib-bat.  ina  4  ume(me)  tapatte(te) 


v  — 

tusela-ma 


t,  ,  v  v 

“‘sipru  sa  UD.k4v.BAR  *r~Ui  sa-mal-li 


ter-si-it  “  biknu  ALoBAD  si-it-ti  ?  ku-u-ri  NU.AL.BAD 
Section  R  (Rev.  of  K. 203,  col* vi,  P1.4*). 
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v  1 ) ,  ,  .  ° ^  am-n  a-  jjcu^,  .  . 

,,  \  ^ 

\o  I ,  ,  , n  am -ru- turn  in  a  s-k  a- an 


(2) .  .  [sij  -iq-  'tu) 

t  iLi  ^  .  .  .  .  . 


tu-us-ku-u. 
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S. 


talc 


y 


.  ta-sa- 

*  /  p j  •  u •  Or W  • 

,  V 

bar  -ma  a-na  tam-sil-te 

te- 

si-ip 
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tam-sil-ti- 

V  V 

-ka  te-es-si 
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a-n  a 
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„k  am 

'  •  • 

•  • 
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te-pi-hi-ma 

a-n  a  Timu 

10kaE 

te-pi 

10 


V  V  'i 

tu-se~la-su-ma  a-na  l  ma-na 

■f  qTt  . 

1  kisal  mil  u  me-sa-at 


talc. 


b  a -rum ( ? ) -mu ( V ) 


si-iq-tu  tu-us-ku-u  1  kisal  nam-ru-tum 
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* 
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ta-tar-rak 

ta-mar-raq 

tul-ta-bal 

t  a-m  a-  r  a-  a  s  ( uk 

si c  )  -m  a 

ki-i  qa-at-pa-ni-ma 

.  v 

15olSci'k0»  b  B.**“ 

V  .  V 

sar-rap  tu-se 

-lam-ma 

tak  v— 
dusu 

ar  qu 

v  „  v 

sa  2-su 

tu-ur-ru  an-ni-tu 

'  V  V 

mas-si- tu 

v  . 

s  a  1 

Y  V 

a- a  sa-rat  se-a 

Section 

T. 

tak 

am  - 

A-n a  20 

m  a-n  a 

na  -  ku 

1  b  i  1  tu 

^iihulu 

qarnanu 

20 „  2  m  a-n  a 

mil  Ju 

V 

10  siqlu  nam-ru-tum 

1  m  a-n  a 

tu-us- 

-ku-u  0 

v .  . 

si  qlu  lu-lu-u 

i 1-1 a-m a 

tak^usu 

Y  V 

Sum-ma  sir-su  a-na  ©pi  si  -  ka 

r  .  \  t  ak  —  t  ak  y— 

Ter  ^sicj-ir-si-to  uknu  u  dusu  AL.BAD 


Section  U.  (K.  4  266  IV.  15,pl,5). 


15.  1  ma-na  '  zu-ku-u  15  kisal  mil*u(?) 


10  kisal  a-ba-ru  mas-ka-an-ti 


v  — i  i 

e-1  am-me-ti  sa  qata 


m 


Nur-. 


Section  V, 


I  cX'-'C  y*—  ^  •— » 

1  ma-na  '  ‘"dusu  ibbu  15  kisal  tu-us-k^a-aj 

tak 


mas-ka-an-ti 


v  v 

sandi  as- s  a-k i 


20, 


tak 


L  BA  V  —  v 

1  ma-na  dusu  ibbu  10  siqlu  tu-us-ka-a 

v  t/ak  v  v 

mas-ka-an-ti  '  pa—ru-to  as-sa-ki 


Section  X . 


v 


A— na  1  ma-na  5  siqlu  zu-ku— u 
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v  v 

sa  ZLj  hurasi  sa-ak-nu 

-*  i 

3  kisal  milTu  l^RA^ 

25 .3  k  i  s  al  k  a-  al -gu-ga-m  a  AN .  Y  KU .  BU 

y 

a-na  hi -sip ( • )-su  t  a— m  ar- . . . 

3  t a—  a- an  t a— n  a— as-  f  si 


ki~ in  a  ta— at-ta-  su~u  ta-m£a-ra-aqj 

v  r”  7i 

tul-ta-bal  i-na  kal-li  su-har-!  ra-ti ; 

v  ,  . 

30.  i-na  si-e-ti  tasak an  ( an  ) . . 


;u-b  al  2  t  a-  am  -r  a- 1  a 


i  *  v  v- 
am-na-ka  te-es-si 


ta-ma-har-ma  tasakan(an)  uma(ma)  i-ma-an-du-ni-ku-ma 
Section  Y . 


ii-ta 


I-na  4,  GUB-ku  II  tssikkir  (ir )  aN.kO.B1 
3  5 .  n  i  q  i  ta-sa-bat  a-na  um-ma-ni 

e- 

ki-is-pa  ta-ka-si-ip 


tu-se-el 


Y 


. .-si-it  a-na  tam-sil-te  te-si-ir 


a-na  utuni  tu 


v  r  v~i 

-se-ri-d  as 


i  •  • 


S  action  Z.  (k . 4 266,  V,  PI.  5). 


( 1 ) o .  o  t a-K an  -ran  ( 2 )  . -i -du 


Section  AA„ 

.  .  „f  llfja(  ? /-ad-da-a  10  ma-na  a  -hu-us-sa 
.  .rna  -na  mil'u  la  ma-si-ta 

5„  b  ma-na  IM.tSIG .«!&  an-ni-tu 

v  v  v 

mas-si -tu  tu-se-la-ma 

t  H.V-  Y 

sandu  mar-ha-si-tu 
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Section  BB. 


A— n  a  20  m  a-n  a 


t  ak 


ajn-n  a-ku 


1  biltu  uuhulu  qamanu 

y 

10.  2  nia-na  mil'll  10  siqlu  n  am-ru-tum 

v 

1  nia-na  tu-us-ku-u  6  siqlu  lu-lu-u 
il-1 a-ma 

Section  CC. 
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A-na  20  nia-na  am-nak~ki  1  biltu  uhulu  qarnanu 
1  2/3  ma-na  mil?u 

15,  2/3  ma-na  n  am -ru- turn  "[l  1-1  a] -m  a  sir-su 


Section  DD. 


A-n  a  1 
16  kisal 


m  a~n  a 


z  u~  k'i-i 


1  • 


ftu-us\  -ku-u 
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x 
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. . .  .  .  -d  ai  an  i 

(20) .  „ .  -ku-u  ( 21) .  .  ,N  3(22) .  .  .  -ba(23  )  . .  .nis  (24  ) .  .  .ftu-uj  s-ku-u 
(25)....llu 


S-a  (26  )  . . . .  !  ta,'"ba]  h-ri-e 


Sect  i  o  n  EE, 


(  27 ) . . . sir-su  (28 ) „ a . . -li-tu  (29 ) . . . -ma(? )  (or, la)-i£ 


a 


Section  FF 


(30)..o.IM  II  (31). ...LU.  IRA  (32) -  IRA 

Section  GG.  (K.  7 125, PI.  4  )  • 

(1),  .  .  .  e-pi  - !  si^pr  e-me-  |ti(  ).  .  .  (2).  .  .'.tai^mil ‘u  salmu 
(3  )Tar\a.  iniln-rl  u  siknat  eni !  R^-sa  kasiti  t.userrid 


r  *,  V  V..  .  —  . 

1  a  kuju-ri  sa  siknat  eni 
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(4)  ina  birit  eniplJta-rid-[di4  (5 )  fa-di  bilj-lu- 
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-In  i-ras-su-£su^,..  (g)  .  .  .  tu~k a-ap-£sij  .  .  (7  )  [an a  tap ti 
^akuti  Vj  te— is-si-ip.  .  .  (8  ) .  .  .  tu-lfar-ra-apj,  .  (8  )  (9  ) .  .  .  [tuj  - 
ar-ra-afpj  .  .  ( 10)  [ana  1  ta-ap-ti  e-si-t[ij  ...  ( 11 )  [ina 
kurQi-ka-as-si  .  . .  (12) .  .  .  [ta?]  -a-a-ru  sa  . .  .  ( 13  ) .  .  .  TUR.  . 

3  0  c  t  i  o  n  HH. 

( 14) .  .  .  -ma-na-ku. .  .  ( 15 ) . .  .mil  'u  lu  US  lu  SAL... 
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se-ir-rid~ma. . . ( 18 ) . . . ta-sar-ra-ap. . .  ( 19 ) _ i ( ? )-pi-i s- 

■  _ 

su-u. . .  (20 ) . . . tu-kas-si  .  .  .  (21) .  . .  1  me  ... 

•  ‘  % 


Section  II.  (K.  6920,pi.  6  ) . 


15. 


&a— a- a-ta 
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-di-ka  tu-se-. . . . 


-tarn— mar.  .  -ma.  .  . 


( 1 ) See  K. 5862, 5, PI. 6. 
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v  .(17).,.  0im-ta-. .  .  (18  ) . .  .mi. .  .  (19  ). . .  la-a(?  ).  .  . 
Section  JJ.  (K.  4  27  3, pi,  6). 

(l)u(i ). . .  (2)te-. . .  (3)l. .  . (4 ) a-di . . • (p)sa  ...  (6)tu-se-  [rid?] 

(7  )  su-u-,  ...  (8>U  l^.lX.f'TAlC.KUR.RA^j.  .  .  (9 ) tu-se-la-ma _ 

( 10 ) ta-tar-rak. . . 


d_a_c.  ,l_j — aji _ KlL*_(dup0of  K.  6920, rev.  ,P1  .4). 
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tak, 
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y. 
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ma-na  .  . .  . 
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1  ki  sal  22f  3E.  .  k  a~ _ 
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,  /  v(l) 

ta-mar- (ra J  -as~ma  ilia-  ma.  .  . 

Section  LL (con tinuance  of  K.6920). 
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Section  MK . 
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sar-ra-  fap^S , 

u  _ I 


far-nla  lib-bi  tanadi 
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v  v 

sum-ma  si-ir-, 


Section  00.  (K.  ^862,pl,6  ) 


( 1 ) .  .  .  ( 2 )  esteni  s  (ni  s  )  tub  all  al .  .  .  (3  )  tu-sar-rfi  dj.  .  .  (4  )  i  £ata 
ta-ab-tljaj  .....  ( 5  )  a-di  bil-lu-ka  .  .  .  (6  )  tatar-ma  ta-mar-raq 
■ -1 . ^  ) — a— n a  ku— u— ri  sa  tak— kan—  fnil 
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(l) Added  from  K.6920. 
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(Q )  isata  ta-ab-ta  la  qa^t-lr~ta  tasarrap^ 

(9 ) a-di  i -har-ra~. ...  . .  0 » 

/  •  > * * * *  v 
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.  .  ~su~ti  Is  An— as  '  1— n  £aj, . . . .  , 

v  V  v 
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v  — 

10.  2  sm  IMoGITcTA  a-na  lib  1  ma-na  eri  . . 

c*  0 

6  2iqlu  UD.KA.BAR  bi-il~ . . . 

a-na  kaspi  i-bal-la-. . 

v  i  sin  v 

ip-pat~t,i-i.k-ma  i-na  saman  *  asuhi . 

a-di  i-ga-ma-ru  in-n  up -pa- . . 

15c  ik-kap-pa-ar-ma  *  ut-tap- . . . 

§ip--pat  kaspi  lim?)~na  kaspu  su  ( ?  )-u-nu . 

3  0  c  t  i  o  n  0,0,0 

A-na  lib  1  ma-na  eri  mi-si-i  . ............. 

v  v 

10  s.iqlu.  anaku  2  siqlu  . 
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i-sa-ad  ip-pat- ti-  ,  ik •  . . 

v  i  v 

20  .  in  a  saman  asuhi  in-nap-. . . 
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(k»6648?P106  perhaps  does  not  belong  to  this  series). 
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Adamas,  101. 

Aeris  Squama,  50 
A0S,  39 

Aethiops  Marti s, 125,  127 
Agalmatoli th ,  86 
Agate,  HI 

Alkali,  (see  Soda,  Potash), 
9,12  ff.,26  ff.  ,48,  59,64; 
ash ,  58 

Alabaster,  30, 83 :  op  aqua,  66 
Alloy  ,  copper  and  lead,  69 
Alum,  21,91:  male  rod,  52,61 
Alumin  a  ,  8,  16,  34 , 105 
(sulp  hate)  114 
Aluminium,  123 
Amethyst,  100 
Ammokoni  a,  15 
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Anemone,  14 

Antimony,  31,32,65,57,80;, 
(oxide)l0,38  :  (sulphide) 
69:  (antimony  glass )37 
Apatite,  100  , 


Apertures  in  furnace,  24 
Aqua  dissolitiva,  91 
Aqua  regia,  see  Eau  regale 
Arabia,  86,  9  5 
Aragonite,  29,84 
Arghana  Ma 'den,  8 
Argo van,  9  2 
Ar i  s  to  tl  e ,  38 ,  125 
Armenia,  102,  123  '■ 

Arsenic,  10,  25  28, 30, 31,  4  1 ,4  2, 
ff,,  52,64,67,  119,  A.  : 

(oxide ) 7: arsenious  acid, ‘3p : 
(sulphide)  43,116:  (bisulphide) 
4  3 

Arsenio  sulphides,  119 

Asa  Eoetida,  44 

ASb  e  s  to  s ,  81 

AShur,  12 

11  ASses'  urinen,9 

Astragalus,  78 

Avon  turine,  25, 67,  119, f f „ 

Babylonian  beads,  frit,  12 
Bahrein,  8  2 
Barilla,  12,  f f , 

Barimma,  Mt.,80 
Basal  t8p80  ff,, 

Batch,  8 

BciTp-.A'Y  (  O v  ,  -5 


< 

*■ 
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BqIus  river,  14 
Beryl,  81 
Bikni ,  85 
Birejik,  81 
Bit  Innibi,  109 

*  i 

Black  in  glaze,  11  (see  Glaze  )  | 
Black  3ea,  3  8 
Blue,  see  uknu,  Glaze 
Bone-ash,  phosphate,  31 
Borax,  11;  8, 

Boric  acid,  7 
Brass,  38 , 1 11 

i 

Breccia,  80  ,ff. 

Bronze  inlay  ,  .56,  62,  64 

Brovvn  in  Glaze,  11,  (see  Glaze) 

Bubacar,  114 

Bubble,  68,75 

Cadmi a, 38 

i 

Cadmin, 30 

Calc- spar,  7,  81,  100 

Galcande,  114 

Calcathar,  114 

Cal ci  te, Green,  84,95,  109 

Gannabi  s,  93 

Carn  alii  t  e,8  1 

Carn eli fin,  8 2, 84, 86:  opaque,  66 

Cassius, Purple  of ,  10,  24, 

32, ff. 

Caspian,  80 

Ceruse, 9,  106 

Chal canthite, 117 


1 

Chalcanthum,  111,  113,  116 

os  ,33 

Chalk, 7, 16, ff. , 26,48, 51,63, 

64,67,80;  of  th  e  sea,  5 2, 
59, ff. 

Charcoal,  17,  21 
Chenopodi  aceae,  12 
eh  enopodium, 12 
Chry se,  99 

Cary  so  col  1  a,  9  5,  109 
Cinnabar,  10,  48,  52,  6 1,80, 86, 

93;  roasted, 59,  68 
Cl  ay, 8 1,  105 
Cl  eopatra,  9 1 
Cloi sonn  e ,  56 
Coal,  80 

Cobalt,  9,  53,8  1;  (oxide  )  55 

Colcothar, 123 

Copper,  9,  21,  58*80,  ff. ,  106  j 

(acetate  )  116  :  (alloy  with  tin) 
31;  (with  antimony) 37;  (with 
lead) 69;  ( carbon  ate ) 109 ; 

(burnt  copper) 9,  10;  (filings) 
116:  (flower) 50;  (oxide )9,  16,  24 
38,  52,  58;  (cupric  ox  ie)9, 

50,  119,  a;  (cuprous  oxide)50, 
119, a; (Mossinoecian )38; 

( S c al 8 }  9 ,  24,  50  ,  56 ;  s ( sulph¬ 
ate  )8 1,  113,  117;  (washed )69 , 
143,1.  17. 


" 


.  . 
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Co ral ,  3 2,  35,  f  f . ,  6  7,  68 , 8  2 
Co  rundum,  100 
Couperose,  113 
Crocus  Marti s, 127 
Crucibles,  18 

Cr  yst  al ,  7  ?  10 ,  29 , 6  5:  ( quar  tzi 
84;  (green)  64 
Cullett  17 
Gy  ane,  99 
Cy  aneus,  22 
Cy  anos,  99 
Dapara,85 
Dasht-i-Kevir,  8 6 
Demons,  70,  ff , 

Di a  llage, 8 1 
Diamond,  100 
Diarbekr,  8  1 
Dion  Cassius,  106 
Dio  rite,  8  1,  83 

Dimbu  Dagh,81 
Divrigi.  river, 81 

Dol  erite,8  1,  83 
v 

Dud  pi  s,  108 
Dulupi^,  108 


Emerald, 8  2, 100 
Emery,  10  1,  f  f . 

Ericlu,  87 
Euphorbia,  21 
Felspar,  100 
Flints, 7 
Flos  aeris,50 
Fluor-spar,  100 
Flux  (?),  68 

Fri  t,  58 ,  ff  ?  (Egypt!  an  )  18  ■:  (bl  ue ) 
59sS4:  (see  also  a  h  u  s  s  u) 
Furnace,  57 

Galena,  argon tif erous, 8 1 
"Gazelle-stone"  ,125 
Geber,  127 
Gesso, 17 

Glass,  various, 7  ,ff.  :  (colouring) 
8,ffe •  (see  also  s  i  r  s  u,  z  u- 

-  V  - 

k  u, d  u  s  u  ,  and  ter situ): 
(black  ) ,  55, 62  (  ?);  (pale  blue), 
54(?),6l(?);  (blue  ),59; 

(brown  )62(?)l  Bohemian  ),  119,  a; 
(crystal )47;  (green )845, 84; 
(moulded  purple  or  violet?) 


Dun  g(?  )06 
Ea,  35,37,68 
Eau  regale,  104 


60,81;  (moulded  blue),  51,60; 
^red-purple ) ,  62 ;  (yellow  )6 5 ( ? ) ; 
Glass-gall, 17 


Egypt  ,7, 9,  18,  21,  53,82,  91, 
Eleuthera,  106 
•^mbjryos,  57,  66,70,f  f. 


9 6  •  Gneiss, 81 

Gold, 66, ff. ,80; (oxide) 10; 
(chloride )34; (in  Purple  of 


Cassius )32,  ff . 


. 


.  r. 


* 

. 

' 
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C  cos  afoot,  12  f  sulphate)  111;  (ferrun  vivum)l27 


- - - 7 

C  r  an  i  ■  3 , 8  1 

jasper,  29,80  ,  81,84,86 

Gr  eek,  15a  111 

John, the  High  priest, 71 

Gypsum,  80, 100 

Josephus,  14 

haematite,  29,  55,8  0,84, 

Kalk  erode,  16 

8 f>5  100,  111,  122, 126. 

Keb an  Ma 1  d en ,  37 , 8  1, 9 1,  f  f , 

Hailstones,  8  2 

Kelp, 7 

Halmyrax,  28 

R  erkuk  B  ab  a ,  8  0 

Hannibal,  106 

Kilo r  as  an,  8  5 

Karran,  72 

Kinaki ,  43 

tlindani,  43 

Kosseir,82 

Hydrochloric  acid,  105 

L  ap  i  s  1  a  zul  i ,  29 , 8  4 , 8  5 ,  9  9 ;  ( wi  th 

I  a  c  q  , ”  coral”  ,  36 

iron  pyrites  ),99 

Ibn  Beithar,  71,  9  2 

Lapis  magnes,  53 

In  di  es,  East,  103 

Load, 9,  15, ff . ,80,  106 J  (acetate )93; 

Irkab,  9  2 

(an  timoniato  )  10;  (arseniate  )8 1; 

Iron,  11, 80*  (ferric  chi o - 

( c  arb  on  a  1 8 )  9  3 ;  ( wh  i  t  e  c  arb  on  a  t  e ) 

ride )oo;  (chrome  )81;  (fi¬ 

81:  (oxido)  15,16,38;  (red)7,48, 

lings),  119,  A;  (ores)9* 

86,88 , f f . ; (white  lead)7,87, ff . 

(yellow  ore) 128 ; (whi te ) 

Lepi  s,  50,  114 

128  ;  (red  )  122;  ( specul ar ) 

Lime,  7,  ff . ,  15,  ff .  ,  34 

101;  (oxides  )8,  16,  120; 

Limestone, 7,80, ff. 

(black)  125!  ;  (red)4e7  127  : 

Litharge, 7, 8,  10 

(ferric  oxide) 10, 25,46, 

Lodostone, 53,  125,  ff. 

55,6  2,67,  114,  122:  (ferrous 

Ivlagnes,  53 

0Xide)46;  (magnetic  )46  (see  j  M  sl  M  53 


(magnet );  (scale)  114;  (scor- 

•  o  ' 

Magn esi t e, 3 2 ,  ^7,8  ' 

ies)  11;  (rust  (?)  ),41;  (sul- 
rihto*  3  )  113,  f  f .  :  (f  errous 

Magn  et  ,  122,  124  ,  f  f  . 

*•  *. 


« 
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M agn 0 1. i  c  iron  ore, 

Malachi te, 94 ,  ff .  ,  109 
Mai  at i  a,  3  7 
Man  an  *  * ,  a  1 

Man ganeso ,  .11,  6 1,  77 , 8 1,  123: 

(oxide) 8. 11, 53;  (dioxide  )7  j 

! 

Marble, 7, 30,83: ( green )84 , 95, j 

i 

109; (Mosul )80: (white )84 
Marcasite, 114,  117,  ff. 

Marche  si  ta,  118 
Mardin, 80 
Marduk,83 

Media,  28 

Melting-pot,  18 

I.ielubha  ,86,87,95,  109 

Mer  cur y ,  2  1, 4  8 , 50 , 68 ,81,86 

Meshed, 8  2 

Mica  schist, 81 

Mill  for  grinding  lapis, 85 

Minium, 48  ,86 

Mirrors, 69 

Mi sy , 10  5 ( cn  thi s  word , s  e  e 
my  forthcoming  Second 
part  of  Translations  of 
Medical  Texts) 

Mi  tanni,  8  8, 9  1 

Mohs'  Scale, 100 
Mo  1  o  chi  t  i.  s ,  9  5 
Mcrl  yb  d  aen  a ,  9  3 


Mosul ,80 

|1  oun  tain  oil,  (n  aph th  a  ?  )  1 27 

Mukla,  8  2 

Musasir, 8 5,87 

N  airi , 121, 123 

N  a 1  n  an ,  14 

M  aphtha  (  ?  ) ,  127 

Nineveh, passim 

Nitre, 53, 105;  nitric  acid, 91 
N i trum , 3  28 
0  chre,  123 ,  128 
0 1  ymp  i  o  do  ru  s ,  7  0 
Onyx,  101 
30^)Tt  S  ,  94 
0  res, 8  2 

0  rpim on  t ,  4  3 ,  f  f .  ,  5  2,61,81 
Overlaying  silver  on  bronze,  68 

palm  marrow,  71;  tree,  71,  ff  „ 

Pearl, 47, 65,  106 

Petroleum, 80 
Pigments,  8  2,  ff. 

Pine  incense,  57 
Plants  in  AM,  2 
Platinum, 8 1 
Pliny , passim 
Pompholy x, 40 
Polverine,  13 
Pompeii , 8 

potash (see  Soda) 7 , ff . , (nitrate) 


28,  105 
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Po  zzuoli , 9 

^,|Xo8lO'/  >09 

Purple  in  glaze,  11 
pyrites, 81,  111,  32.5,  217^ 

llr<?ff . 

Qar  a  0  agh ,  31,81 

Quartz,  7,  100 ff , 

Realgar,  45,8  3 
Red-purple, 23, 55, 83, 85 
Rosin,  69, 71 

^  I 

Rochetta,  roquotta,  12,  15,75 

v 

Roman,  8,  15 
Rouge, 68 

Rubri ca, 68 , 68 , 78 
Ruby,  100 
Rust, 46,64, 114 

J 

Salicornia  (-alkali  )  12,  etc. 


Sandivor,  17,  18 , 21, 6 1 
Sandstone,  80 

>  86 

h  * 

•Sappheiros,  09 

5  Sapphire, 23, 27, 63,  98,  ff . 
Schist,  105 
Seals, Cylinder, 84 
S er abut  el -Khadem ,  8  2 
Serpentine,  29,80,81,84,94,  f f . 

(black ) ,  84 
Shell, 47,84 
Shoemakers5  black,  111 
Sideri tis, 125 
Silica,  7,  18 , 34 
Sienna,  123 
Silver,  69,8  3. 

Sinai,  88,86, 95 


63,6  5,67 

Saitp8,  25,80,  100,  105 
Salt-cake,  18 

Saltpet.ro,  25, 63,  ff.;  (male) 
66;  (washed)  27;  (un¬ 
washed )  67 

Sal  sol  a  kali,  12, 1  f. 

Sand,  7,  ff . ,  11,  16,  51,  56,  58,6 
6  2,  ff ,, 

Sandaresos,  Sandaserion, 
Sand  as  tiros,  Sandrasitae, 
67,  120 


Smarngdus, 94 , ffr 
101 

Soapers’  waste, 8 
Soda(sea  potash, alkali ), 7, ff , \ 
( carbon  ato ) 28 
Soldering, 66 
Sori  ==  sihru, 111 
Spain,  112 
Steati to, 109 
fl  Ston  e!!  j  1,  f  f . 

Strabo,  14 
Strass, 7 


. 

.  * 
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S tyr  ax  ■’  ( gum  )  21,  25}  f  f » , 
(wood),  57,  71, ff. 
Suae  cl  a.  fruticosa,  12 


58;  61;  Vermilion, 85,  ff . 

Vin  egar , SI, ff <> ,  10  5,  ff ,  a 16 

Vitriol,  105, fflll,  115  ;  Cblue) 

36, 113, 117; (greon,  yellow, red) 113 


Sulphur ,  80 
Sulphur i c  aci d , 0 1 

Surianurn,  114 

T  al  c , 

Tar  so 


(whi  te ) ,  *114 
Vitruvius, 106 
Wine,  59,68,90 
w'i  fch  an  i  a  somn  i  f  er a ,  3  5 


Taurus,  121,  123 


Worms,  21 


Tekrit,80 

To ocphr as  tus , 9 , 14 , 8  5 ,  8 9 
Tin.,  11,81;  (oxide#  10_,ff.,23. 
29, ff . ,65?ff. ; (washing  of 
o  xi de ) f 64 ;  ( cal cin  od ) ,  10 ; 

(stannous  chloride) 33; 
(stannic  oxide)34; (alloy— 


ed 

wi th  copper) 3 

Topaz, 

•57 8  I?  f  f »  ,  100 

Tr  agac 

an  th  gum ,  68 , 7  8 

rr-^  ~  -/r>  r\ 

rt 

ifOri'i;, 

i 

Tuci a. 

30  (soe  Tutty) 

Tur  qao 

130,8,-/ 

Tushratta,  9 1 

Tut ty , 

tut:i  a,  30 ,  38 

Tuz  i\h 

.urmati ,  72 

Umb  er , 

123 

Ur,  12 
Urmia,  80 
V  on  e  t  i  an  s ,  18 ,  1 19 
Verdi gri s (vert-de-gri s )90,  116 
Verdi  tor.  (eiser.),9S 


|  Zach alias,  126 
j  Zagros,  119 

5  Zinc,  81;  (oxide)  38 , 40 sulphate ) 
j  114 

| 

s 

j 

j  *  *  c 

I  INDEX  2 

(  A  8  S  Y  R  I  A  K  A  N  D 
S  U  M  E  R  J  A  N  ) 


Ah  aku  (ubhuk  )  134  (l .  59  ) 

Abnu, 8  2 

| 

|  Abaru,  32,  37 
A. QUB , 66 
Ah  0,73 

j  Ahu  zzu, ahusu, ahussu, 24 , 4  6 , f f , 
58 ,  62,  O'7 ,  119,  A 

' tak  ^Algamis  ,36 


.  . 

.  * 
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Amna(k  )ku,  13,  ff .  ,19 


Amamu,  42 
taki^.KAL,86 

Anaku,  16 

AN.KU.BU , 70 
V 

masku 


'2 


.  .  .  ry 

Api ,  < 

*  ar  gam  arm  ,56,8  5 
Arhu,  25,  56 
AS  (asa  footida)44 


AS  (hard),  103 

AS.  .AS  (very  hard)  103 


v 


AS.GE.GE,  4  2,ff . 


v  . 

A  S,  4.1  AA  .  Ao  .  A  All  , 


vajhu,  143  (ll.  13,  20  ) 


4  2 


V 


ASakku,  30 

vv 

Assaku. 30 

Atu (tettu  )70 

( tak  )  At  TIK.  ZAG.GA,  98,  ff, 


(i  su ) 

o 


V 


A.  TU. GAB. LI 3,  71 


larahu,  HO,  114 ,  ff  * 
j  iarahtu,  114 

I 

1  Ihhu, 23 

( } ID.  ZA„ SUL,  HO ,  Cf.,H6 
Illur  p  an  i ,  4  3 , 77 
I M.  M A.  ( Ali  )  ♦  N  A,  15 ,  f f .  ,  19 
I  mm  an  akku,  13,  ft  <>  ?  H 


IM.GlT.fA, 68,  ff, 


im.gu  skin,  4  2,5-7. ;  ik.gu1kik.sig,  43 


IWoDlR,77 

I M .  K.  AL » G’dG  >  8  6 

IM.MAL.LI>'7  7 


IM„  SIG*  SlG,  4.2, 44^119,  A 


V 


)  / 


Egn, 42:  (  sa  eki  ),4  2 
HI In, 4  2 
El  allum ,  8  8,  f f  . 

El  a  (m  )meti ,  138  (l.  17  ) ;  140, 
En  a  turn,  109 
En  su,  9  1 

Eri  mi  si, 143 (l. 17 ) 

Ereku, 51 

Esu(tessi, esitu), 76 
la'  ertu,  115 
IanitotL^lOjO,  112,  ff. 


(1.19)1 


ik.Sik.guskxk,42 
I t;l ,  SIM.  T/v-.  13,4  3 


( tak ) Inp  musgarri,109 

IN.EU.uS  ,78 
(tak)up,  16,  -,97 

vU'j  UD,  7 1 

(tak)  UD. AS, 16,85,97, ff .  ,  1°8 
(tak)UD. AS. AS, 85, 97, ff.  ,  1°8 
Uhhuzu,  26 

Uhulu.  12;  U.  q am anu,  19 
i  Uknu, 22, 65,84, ff.; (to  make) 59; 
(l‘bbu)22;  (merku)51,  60;  (s») 
23,  55,  62 
Uri  ahu,  HO 
URUDU,  TIL. LA,  127 

Usd,  8  2,  f  f . 

BAD (roasted) ,88 


* 


-  «  > 


■  :  . 


Babre,  35,  f  f .  ,  07,  f  f .  ,  117 

Balu  v  tubal  ) ,  78 

Bi  Hu.  69 ,  14  2 
(tak) 

Bln.GUG,  88 
Baruir.mu,  ( ?  ) ,  46 
Burrumu,  115 

sk^GUG,84 

( t  ak )  v 

GUG  c m arbasi tu  , 1  aO ,  f  f 

/ 

1 1  ak  j  &UG .  G I «,  R  IK ,  8  7 
( 

Guhlu,  2,  f  f . 

GIN,  TUB,  130 


■  Z.  Z.GUSKIN  )85,98ff.  .1, 

SIG ) , 98 , f f , ;  l a.  TIK  ; , 99 ,  103 ; 
aak)ZA.TU,87,  104,  ff ,  :  (  Z.  elal- 
Iue  ) ,  88,  f f .  ;  [Z.  ID.  ZA.  SU±i ) , 
110,116;  ( Z.  IC-I  )87, f f .  ;  (z.  IGI, 
]  ;U?GIR  ) ,  88 ,  f  f .  Z.  TJD .  AS  )  84  ",  86 
108'  :  {  Z.  UB.  AS.  AS  >88 ,  f  f  „  ,  108 ; 
(z.Biii))88rff .  •  ( Z. madallum )s8  , 
f  f .  •*  (  Z.  MJSGlR  ) ,  84 , 88 ,  f  f .  ,  109  ; 
V  Z.  p  a,  HU .  N  A  ) ,  88 ;  v  Z.  SUB  A == 
ZA.  SUii )  )  ,86, 


Gassu,  17,97 
^  t  aK  ^  y 

G  I .  R  Il\  .  S  ak  .  GUR .  B  a  , 
.v  V _ 


'oiiK;GlS,BlK.GAL,37,83 
vt6Jv'DlB.MAL,  23 
u  igr^erru  ,  19,  78 
Dikrum, 88 
Damqu,  127 


Damatu,  4  2 
Dannu,  127 

Dusu,  20,  23,4  7,  65,  ff,  ,84; 

\  ar  qu ) ,  23,  4 1,  f  f .  *  (ibbu )  23 
4  7 ;  (ir.arbasi  )  {--=  parasi) 


Zuku, 24, ff; 4  7, 4  9,  54, 58, ff. , 65, 
67, ff. 

Zanibu,  110,  112 

(fak )  zA.NIivf,  8  7 

(tab ) 

Za. SU , 87 

( tak  )  2a.  SLiH  (oUB  a)  ,  110,  ff.  ,  115, 
( Z.  ID.  ZID.DA)  110,  113;  ( Z.  IT  . 
KAB.Ba)110;  (Z.UNU.KI )  110; 

( Z.  UNU . KI .  GAL  )  110 ;  (  Z.  GAB  ) 

110,  f  f ,  ;  ( z.  GAL  ) ,  110 ;  (  Z.  DIB ) 
110:  CZ.DU),  110, ff .  ;  (Z.  SIG) 
110, ff. 


113 

(tak)  v  v_, 

DU.  SI.  A,  (  590  CusuJ,S4 

ZA  colour  ?"  )  ,87 


Zi  qziqu,  68 
( t  ak  )  vy- 

ZUR.SAR.GUB  112, ff., 

118 


ZU?  77 

ZABAR(UD.KA.BaR).SAG.KUL,  128 
/ 

(tak/  ,  \  0  „ 

Z AGIN (see  uknu  ) , 84 ; 

(z.  as),  85,98,  ff.  102:  (  Z. 

A§.A§y98,ff .  );  (Z.DIR).  56 
(  Z.  ZUN/98,  1C 3  : 


Dai tu, 68 

Hilu  tiyatu,49 
v  t  ak  ) 

HE.gLG,  88 

Hulalv.,  87,  f  f .  ;  (h.  ini  ' ,  87,  ff. 
93 

v  tak  )Hal  £u ,  qgl 
Hi spu ( V ) , 139 , ( 1 . 26 ) 
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Haragu,  63, 74 , 76 

(t« 

(u) 


U  ak  )  c  HU  Me,  B  A.  XlR ,  35 


v 


HAS.EUMoBA.SIR,  35 


Harsu.  75 


Ha  shura. 39 
Tabatu.  91 


Tap  tu  ,  48  ,  51,73 
(tak ' 

KA,  48,  120,  ff 


Kisai,  128 

Kapalu  (ikapiluni  )76 
Kasu,  73 

( t  ak )  ,  v 
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The  Stencils  have  been  typed  by  me  (  who  am  responsible 
Lor  all  errors  ),and  have  been  printed  off  partly  by  kiss 
Helen  Goalen , 25, A epen t  Street , Oxford,  and  partly  by  kr 
uunt, Broad  Street, Oxford.  The  Cuneiform  Texts  have  been 
printed  by  the  kuston  company , Bell  Yard, London.  The  Co¬ 
ver  and  Title  -  pare  have  been  printed  by  i  essrs  Bridpe  and 
Co.  , Oxford. 
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